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1H-imidazo{4,5-c]quinoiln-4-amimes. 

0 Compounds of tiie types (1) and (li) are disclosed. 
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wherein each Rs is independently selected from the group consisting of aikyi of one to about four cartion 
atoms, alkoxy of one to about four carbon atoms and halogen, and n is an integer from 0 to 2, with the 
proviso that if n is 2, then said Rs substituents together contain no more than 6 carbon atoms; Rs is 
selected from the group consisting of hydroxyalkyi of one to about six carbon atoms and cyclohexylmethyi; 
and R7 is selected from the gnwp consisting at alkyi of one to about four carbon atoms and hydrogen. 

These compounds may be used as Intemnediates for the synthesis of 1H-imida2o[4.5-c|quinoline derivatives. 
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Quinoline intermediates for the Synthesis of 1H-lmlclazo[4,S*c]qulnolines and tH-fmida20[4,5*o]qulnolln- 

4-amlnes 


Tecitnlcai Field 

EP-A-1 45,340 relates to certain 1H-imidazo-[4,5-c]qulnoline compounds. Phamiacologlcai methods of 
using such compounds as bronchodilator and/or antiviral agents, pharmaceutical compositions containing 
5 such compounds and certain Intermediates for preparing such compounds are also disclosed and claimed 
imidazo quinoline in EP-A-1 45.340. 

The present invention relates to quinoline intermediates useful in the synthesis of such compounds. 


10 Background of the Invention 

The earliest report of an lmidazo[4,5-c]quinoiine ring system was by Backeberg et al, J. Chem. Soc., 
972-977 (1938). However, his report of 4-methyM H-imidazot4,5-c]qulnoline and 2.4-dimethyl-1HHmida20- 
[4.5-c]quinollne (named as 2-methylquin(3:4:5 :4')imlnazole and 2:2'-dlmethyIquln(3:4:5':4 )lminazole) is 
75 known to be erroneous in view of later work of Koenigs and Freund. Chemische Berichte 80. 143 (1947). 

A further report by Backeberg. J. Chem. Soc, 1083-1089 (1938) of 2,4-dimethyl-3-phenyl-3H«Hmldazo- 
[4.5-c]qulnollne (named l'-phenyl-2:2'-dlmethylquin(3:4:5':4')iminazole) is also known to be enoneous in 
view of the above work of Koenigs and Freund. 

The first reliable report of a 1 H-imidazo(4,5-c]quinoline Is by Bachman et al.. J. Org. Chem. 15, 1278- 
20 1284 (1950) who synthesized 1-(6-methoxy-8-quinoIlnyl)-2-methyl-1H-imida20[4.5-c]quinoline as a possible 
antimalarial agent 

Surrey et al, J. Am. Chem. Soc, 73, 2413 (1951) synthesized certain 3-nitro- and 3-amino^ial- 
kyiamlnoalkylaminoquinolines as possible antimalarial and antibacterial agents. 

Jain et al.. J. Med. Chem. 11. pp. 87-92. (1968). synthesized the compound [2-(4-plperidyl)ethyl>lH- 
25 imidazo[4.5-c]quinoilne as a possible anticonvulsant and cardiovascular agent. 

Baranov et al., Chem. Abs. 85. 94362 (1976). reported several 2-oxolm{dazo[4.5-c]quinolines. 
Abbasi et al., Monatsh. Chem. Ill (4), pp 983-969 (1980). reported certain 2H-3-hydroxyimidazo[4,5-c]- 
. quinollnes. 

Berenyi et al. J. Heterocyclic Chem. 18. 1537-1540 (1981), reported certain 2-oxoimidazo[4,5-c]- 
30 quinolines. 

U.S. Patent No. 3.700.674 (Diehl et ai.) describes certain 4'alkylamino-3-nitroquinolines as herbicidal 
compounds. 

35 Detailed Description of the Inventiwi 

The 1H-imidazo[4.5-c]quinolines of EP-A-1 45,340 are useful bronchodilators and the 1H-lmidazo[4.5-c]- 
quinoline-4-amines of EP-A-1 45.340 are useful antiviral agents. This Invention relates to synthetic inter- 
40 mediates for preparing such compounds. 

More specifically, EP-A-1 45.340 discloses and claims novel bronchodilator compounds of Formula 1 
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wherein Ri Is selected from the group consisting of hydrogen, alkyl of one to about ten carbon atoms, 
hydroxyalkyi of one to about six cariwn atoms, benzyl, (phenyi)ethyi and phenyl, the benzyl. (phenyl)ethyl 
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or phenyl substituent being optionally substituted on the benzene ring by one or two moieties independently 
selected from the group consisting of alkyi of one to about four carbon atoms, all<yl alkanoate wh rein the 
alkyi moiety contains one to about four carbon atoms and the alkanoate moiety contains two to about four 
carbon atoms, alkoxy of one to about four carbon atoms and halogen, with th proviso that when the 

5 benzene ring is substituted by two of said moieties, then the moieties together contain no more than 6 
carbon atoms; Rz is selected from the group consisting of hydrogen, trifluoromethyl, hydroxyaikyi of one to 
about six carbon atoms, aminoaJkyI of one to about four carbon atoms, alkanamidoalkyi wherein each alkyi 
radical is one to about four carbon atoms, benzylthio, mercapto, alkylthio of one to about four carbon atoms, 
and alkyi of one to about eight carbon atoms; Ri is selected from the group consisting of hydrogen, alkyi of 

10 one to about four carbon atoms, alkoxy of one to about four carbon atoms, hydroxy, alkylamino of one to 
about four carbon atoms, diaikylamino wherein each alkyi radical contains one to about four carbon atoms, 
phenylthlo. alkylthio of one to about four carbon atoms, and morpholino, with the proviso that when Ra is 
mercapto, alkylthio or benzylthio. R* is hydrogen or alkyi; and each R is independently selected from the 
group consisting of alkoxy of one to about four carbon atoms, alkyi of one to about four carbon atoms, and 

16 halogen, and n Is an integer from 0 to 2, with the proviso that when n is 2, then the R substltuents together 
contain no more than 6 carbon atoms; and pharmaceutically acceptable acid addition salts thereof. Some of 
the compounds of Formula I are also useful antiviral agents. 

EP.A-1 45,340 also discloses and claims novel compounds of Formula 11. 



wherein r'i is selected from the group consisting of alkyi of one to about ten carbon atoms, hydroxyaikyi of 
^ one to about six carbon atoms, acyloxyalkyi wherein the acyloxy moiety Is aikanoyloxy of two to about four 
carbon atoms or benzoyloxy, and the alkyi moiety contains one to about six carbon atoms, benzyl, (phenyi)- 
ethyi or phenyl, the benzyl, (phenyl)ethyl or phenyl substituent being optionally substituted on the benzene 
ring by one or two moieties Independently selected from the group consisting of alkyi of one to about four 
carbon atoms, alkoxy of one to about four carbon atoms and halogen, with the proviso that if said benzene 
ring is substituted by two of said moieties, then said moieties together contain no more than 6 carbon 
atoms; R'2 is selected from the group consisting of hydrogen and alkyi of one to about eight carbon atoms; 
and each r' is Independently selected from the group consisting of alkoxy of one to about four carbon 
atoms, alkyi of one to about four carbon atoms, and halogen, and n is an integer from 0 to 2. with the 
proviso that If n is 2. then said groups together contain no more than 6 carbon atoms; and pharmaceutically 
^ acceptable addition salts thereof. 

In one aspect, tills Invention relates to novel compouhds of tiie fbnmula 
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^ wherein each Rs Is independentiy selected from ttie group consisting of alkyI of one to about four carbon 
atoms, alkoxy of one to about four carbon atoms and halogen, and n Is an integer from 0 to 2. with tfie 
proviso that when n is 2. then tiie R5 substituents togetiier contain no more than 6 carbon atoms; Rs is 
selected from ttie group consisting of hydroxyaikyi of one to about six carbon atoms and cyclohexylmethyl; 
and R7 is selected from ttie group consisting of alkyi of one to about four carbon atoms and hydrogen. 

^ In anotiier aspect this invention relates to novel compounds of tiie fomnula 
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wherein each Rs is independentiy selected from the group consisting of allcyl of one to about four cart»on 
atoms, alkoxy of one to about four carljon atoms and halogen, and n is an integer from 0 to 2, with the 
70 proviso that when n is 2, then the Rs substituents together contain no more than 6 carbon atoms; R$ is 
selected from the group consisting of hydroxyaikyl of one to about six carbon atoms and cyclohexylmethyi; 
and R7 is selected from the group consisting of alicyl of one to about four carbon atoms and hydrogen. 
EP-A»1 45.340 also discloses and claims novel compounds of tiie fomnula 


75 
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wherein Re is selected from tiie group consisting of alky! of one to about ten carbon atoms, hydroxyaikyl of 
25 one to about six carbon atoms, acyloxyalkyi wherein the acyloxy moiety is alkanoyloxy of two to about four 
carbon atoms or benzoyloxy, and the aikyi moiety contains one to about six carbon atoms, benzyl, (phenyi)- 
ethyl and phenyl, tiie benzyl, (ph6nyl)ethyl or phenyl substituent being optionally substituted on the 
benzene ring by one or two moieties independently selected from tiie group consisting of alkyi of one to 
about four carbon atoms, alkyI alkanoate wherein tiie alkyI moiety contains one to about four carbon atoms 
^ and tiie alkanoate moiety contains two to about four carbon atoms, alkoxy of one to about four cartx^n 
atoms and halogen, witii the proviso that if the benzene ring is substituted by two of said moieties, tiien 
said moieties together contain no more tiian 6 carbon atoms; Rs is selected from the group consisting of 
hydrogen, trifluoromethyl, hydroxyaikyl of one to about six carbon atoms, aminoaikyi of one to about four 
carbon atoms, alkyi of one to aobut eight carbon atoms and alkanamldoalkyi wherein each alkyI radical Is 
^ one to about four carbon atoms; R9 Is hydrogen or methyl; and each Rs is Independentiy selected from the 
group consisting of halogen, alkoxy of one to about four carbon atoms, and alkyl of one to about four 
carbon atoms, and n^ is an integer from 0 to 2, with tiie proviso tiiat If n is 2, tiien the Rs substituents 
together contain no more than 6 carbon atoms. 

EP-A*1 45,340 also discloses and claims novel compounds of tiie formula 

40 
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wherein R$ is selected from tiie group consisting of hydrogen, alkyl of one to about ten carbon atoms, 
hydroxyaikyl of one to about six carbon atoms, acyloxyalkyi wherein the acyloxy moiety Is alkanoyloxy of 
two to about four carbon atoms or benzoyloxy, and the aikyI moiety contains one to about six carbon atoms, 
benzyl, (phenyl)etiiyl and phenyl, tiie benzyl (phenyl)ethyl. or phenyl substituent being optionally substi- 
tuted on tiie benzene ring by one or two moieties independentiy selected from tiie group consisting of alkyl 
of one to about four carison atoms, alkyl alkanoate wherein tiie alkyl moiety contains one to about four 
carbon atoms and the alkanoate moiety contains two to about four carbon atoms, alkoxy of one to about 
four carbon atoms, and halogen, with tiie proviso that if tiie benzene ring is substituted by two of said 
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moieties, then said moieties together contain no more than 6 carbon atoms; Rg is selected from the group 
consisting of hydrogen, trifluoromethyl. hydroxyall<yl of one to about six carbon atoms, aminoalkyi of one to 
about four carbon atoms. alkanamidoa(l<yl wherein each all<yl radicai Is on to about four carbon atoms, and 
ailcyi of one to about ight carbon atoms; and each Rs is independently selected from th group consisting 
5 of halogen, aiicoxy of on to about four carbon atoms, and all<yl of one to about four carbon atoms, and n is 
an integer from 0 to 2, with th_ proviso that if n is 2, then the Rs substitu nts together contain no more than 
6 carbon atoms. 

The compounds of Formula XX. XXI. XXII and XXlll are useful intermediates in the preparation of the 
compounds of Formula I and of some of the compounds of Formula II. 

10 Some of the compounds of Formula I are aryi or alkyl amines and those that are may be used in the 
form of acid addition salts such as hydrochlorides, dihydrogen sulfates, trihydrogen phosphates, hydrogen 
nitrates, methane sulfonates and salts of other pharmaceutically acceptable acids. All of the compounds of 
Formula II may be used in the fonm of such acid addition salts. Pharmaceutically acceptable acid-addition 
salts of ownpounds of Fomiula I and II are generally prepared by reaction of the respective compound with 

75 an equimolar amount of a relatively strong acid, preferably an inorganic acid such as hydrochloric, sulfuric 
or phosphoric acid or an organic acid such as methanesulfonic acid in a polar solvent. Isolation of the salt is 
facilitated by the addition of a solvent in which the salt is Insoluble, an example of such a solvent being 
diethyl ether. 

Generally, alkyi moieties which may be contained in the compounds of the invention may be straight or 
20 branched-chain or cyclic. 

Ri (Formula I), r'i (Formula II) and Re (Formulas XX. XXI. XXII and XXlll) substituents which are all<yl 
preferably contain one to about eight carbon atoms, and more preferably contain about four to about six 
carbon atoms. 

Ra (Formula I). R'2 (Fonmuia II) and Ra (Formulas XXII and XXIII) substituents which are alkyI preferably 
25 contain one to about four carbon atoms. 

HydroxyalkyI substituents which may be contained in the compounds of the invention preferably contain 
one to about four carbon atoms. 

The remaining substituents which may be contained in the compounds of the invention and contain an 
all<yl radical such as the substituents aikoxy. aminoalkyi. alkylthio. alkylamino. dialkylamino and alkyI (other 
30 than Ri. r'i. Rs. R2, R'2 and/or Ra as alky I) preferably contain one or two carbon atoms In each alky I 
radical. 

The prefen-ed cyclic alkyI moieties contain six or seven carbon atoms. 

The halogen substituents which may be contained in the compounds of the instant invention are 
selected from fluorine, chlorine and bromine. Preferred halogen substituents are fluorine and chlorine. 
35 It is prefen-ed that n of Formulas 1. II. XX. XXI, XXII and XXlll be zero or one. It is most prefenred that n 
of Formulas I, II. XX, XXI. XXII and XXlll be zero. 

If Ri of Formula i or r'i of Formula II. or Re of Formula XXII or XXlll is substituted benzyl. (phenyl)ethyl 
or phenyl. It is preferred that the benzene ring be mono-substituted. It is most prefenred that the benzyl, 
(phenyl)ethyl or phenyl substituent by unsubstituted. As used in the instant specification and claims. 
40 (phenyl)ethyr denotes 1-(phenyl)ethyl or 2-(phenyl)ethyl. 

It Is presently preferred that Ri of Formula I and r'i of Formula II be alkyl. benzyl, (phenyl)ethyl. 
cyclohexylmethyl or hydroxyalkyl. When Rt of Fonnula i or r'i of Formula II is cyclic alkyl. It is preferably 
cyciohexyimethyl. 

When Ri of Formula I and r'i of Formula II are hydroxyalkyl, the compounds of the Invention may 
45 contain from one to three hydroxy substituents. Prefenred hydroxyalkyl groups contain one or two hydroxy 
substituents. 

Presently preferred bronchodilator compounds of Formula I are: 

1 , Wimethyl-2-hydroxymethyl-1 H-imidazo[4.5-c]quinoiine, 

1 .8-dimethyl-2-trif luoromethyl-1 H-imidazo[4.5-c]quinollne, 
50 1 -methyl-4-methoxy-1 H-imidazo[4.5-c]quinoline, 

1 -isobutyl-8-methyl-1 H-tmldazo[4.5-c]qulnoilne, 

1 -ethyI-2-methyl-1 HHmidazo[4,5-c]quinoIine, 

1 -ethyl-1 H-imldazol4,5-c]quinoiine, 

1 -phenyl-l H-imldazo[4.5-c]quinollne, 
55 1 -(4-f luorophenyt)-1 H-lmidazo[4,5-c]quinoline. and 

1 -IsobutyM H-imidazo[4,5-c]quinolin-4-ol. 

Presently prefenred antiviral compounds of Formula II are: 

1 -methyl-1 H-imidazo[4,5-c]quinolin-4-amine. 
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1 -2.8-trfmethyl-1 H-imfda2o[4,5-c]qulnoll-4-amine, 
1 -{2-hydroxyethyI)-1 H-lmidazo[4.5-c]qulnolin-4-amine, 
1-ben2yl-1H-lmidazo[4,5-c]quinolln-4-amlne, 
1 ^-dimethyl-1 H-imlda20[4,5-c]quinolin-4-amlne, 
5 1 -benzyl-2-m9thyl-1 H-lmldazo[4,5-c]quinolln-4-amin0. 
1 ,8-dimethyl-1 H-imida20[4,5-c]quinolln-4-amlne. 
1 -cyclohexy Imethy 1-1 H-imidazo[4,5-c]quinolin-4-amine. 
1 -(2,3-dihydroxy propyl)-1 H-imida2o[4,5-c]quinolln-4-amln8, 

1-isobutyM H-imidazo[4,5"C]qui'nolin-4-amine. 1-n-hexyi-2-methyl-1 H-mlda20[4,5-c]quinolin-4-amine, and 
10 1 -n-hexy 1-1 H-imldazot4.5-c]quinolln-4-amine. 

The presently most preferred compounds of Formula II are the last three mentioned above. 
!t is further noted that compounds of Formula 11 are preferred antiviral agents over those compounds of 
Formula I which exhibit antiviral activity. 

Compounds of the Invention of Formula I wherein Ri, Ra, R and n are as defined above, and R4 is 
75 hydrogen or alkyi are prepared as described in the first three steps of the Reaction Scheme A below. 
Compounds of the invention of Formula 1 wherein Ri, R2, R and n are as defined above, and R4 Is ailcoxy, 
alkylamino, dialkylamino, phenyithio, alkylthio. morpholino or hydroxy are prepared by further reaction of 
intermediates of Formula VIII or IX as shown in the latter steps of the Reaction Scheme below. 
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Raactlon Scheme A 
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Many quinolines of Formula IV are known compounds (see, e.g.. U.S. Patent 3,700,674 and references 
described therein). Those which are not may be prepared by known methods, for example, from 4-hydroxy- 

3- nitroquinollnes as illustrated in step (1) of the Reaction Scheme. Step (1) may be conducted by reacting 
5 the 4-hydroxy-3-nitroquinoline of Formula III with phosphorus oxychloride. The reaction is preferably 

conducted In N.N-dlmethylformamide and is accompanied by heating. A large molar excess of phosphorus 
oxychloride is'preferably avoided. Employment of about a 1-2 molar ratio of phosphorus oxychloride to the 

4- hydroxy-3-nitroquinollne has been found to be particularly suitable. Some compounds of Formula V are 
known such as those wherein Ri Is optionally substituted .(phenyl)6thyl, 6-methoxy-8-qulnolinyl, dlah 

10 kylaminoalkyi, and phenyl. However, compounds of Fomnula V wherein Ri is cyclohexylmethyl or hydrox- 
yalkyl are novel. 

In step (2). an optionally substituted 3-nitro-4-chloroquinoline of Formula IV wherein Ri is hydrogen or 
alkyi is reacted by heating with an amine of the formula Ri NH2 in a suitable solvent such as water or 
tetrahydrofuran to provide a qulnoilne of Fonmula V wherein R^ is hydrogen or aikyl. 
15 Steps (1) and (2) may be combined such that the 3-nitro-4-chloroqulnoline need not be isolated prior to 
reaction with the amine. Such a reaction Is exemplified in Example 168 and Example 249 (Step A) below. 

Compounds of Formula V are cataiytically reduced in step (3) using a platinum catalyst such as 
platinum on charcoal to provide compounds of Formula VI wherein R4 Is hydrogen or aikyl. The reduction is 
conveniently carried out on a Panr apparatus in a non-reactive solvent such as toluene or a lower alkanol. 
20 Compounds of Formula VI wherein Ri Is cyclohexylmethyl or hydroxyalkyi are novel. 

In step (4) the intermediate compounds of Fonmula VI are reacted with a dialkoxyalkyi aikanoate such 
as diethoxymethyi acetate, or a carboxylic acid which can introduce the desired R2 group, or a triaikyi ortho 
ester of the formula R2C(Oalkyi)3, wherein "aikyl" is an alkyi group containing 1 to about 4 carbon atoms, or 
the combination of such a triaikyi ortho ester and such a carboxylte acid to provide a novel compound of 
25 Formula VII. which is a subgroup of the compounds of Formula I wherein R* is hydrogen or alkyi. The 
reaction of step (4) is earned out by heating, e.g.. at about 130* C, in the presence of an acid, preferably an 
alkanolc acid having one more carbon atom than Rz. Suitable adds also include haloalkanoic acids, 
aminoalkanoic acids, hydroxyalkanoic acids and the like. Carbon disulfide may also be used in the presence 
of strong base to provide compounds wherein Ra Is -SH. The compounds of Fonmula VII are active as 
30 bronchcdilators. In addition, compounds of Fonnula VII wherein R4 is hydrogen are particularly useful as 
Intermediates to provide other compounds of Formula I as described below. 

When Ri is H. step (5) provides a novel intermediate of Formula VIII through oxidation of the compound 
of Formula VII with a typical oxidizing agent used to form N-oxides. Suitable oxidizing agents include 
peracids and hydrogen peroxide. The oxidation reaotion Is preferably conducted in glacial acetic acid. 
36 Heating is generally employed to accelerate the rate of reaction. 

Steps (4) and (5) may be combined such that the compound of Fonnnula Vll need not be isolated prior 
to reaction with the oxidizing agent Such a reaction Is exemplified in Example 249 (Step C) below. 

In step (6) the N-oxide of Formula Vlil is converted to the 4-chloro Intermediate of Fonmula IX by 
heating In the presence of a suitable chlorinating agent such as phosphorus oxychloride or thionyl chloride. 
40 Phosphoois oxychloride is the preferred chlorinating agent and It is preferred that it be u?ed in comt}ination 
with N.N-dimethylformamlde as the solvent 

In step (7) the 4-chloro group of the compound of Fonmula IX is replaced with alkoxy, alkylamino, 
dialkylamino, phenylthio, alkylthio, or morphoiino by reacting the compound of Formula IX with an alkoxide, 
an aikylamlne, a dlalkylamine, phenylthioi, an alkanethiol, or morpholine, respectively to provide a com- 
45 pound of the invention of Formula X The reaction is carried out by heating the reactants. generally at reflux, 
in an inert solvent In order to prepare compounds of Formula X wherein R4 is -OH, an Intenmediate of 
Formula VIII is heated with acetic anhydride as shown in step (8). 

Compounds of Formula I of the invention wherein R2 is alkanamidoalkyi are prepared by acylatlon of 
compounds wherein R2 is aminoalkyi. Compounds of Formula I of the invention wherein R2 is alkylthio or 
so benzyithio are prepared by aikylatlon or benzylation of the corresponding mercapto compound. 

For compounds wherein Ri of Formula I is hydroxyalkyi, the synthesis illustrated in the Reaction 
Scheme A above Is preferably modified. Specifically, it is generally necessary to first block or protect the 
hydroxy group with an acyloxy group such as aikanoyloxy or benzoyloxy for step(s) (5) and/or (6) and/or 
(7), and to then remove the blocking group. Such blocking reactions are exemplified in Examples 119-122, 
55 124-127 and 134 below. 

The compounds of Formula II of the invention are prepared as described In the Reaction Scheme 6 
illustrated below, wherein r', r'i, R'2 and n are as defined above. 
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Reaction Schem B 



N 
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R'2 


n 



XI 
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In Reaction Schenne B. the 4-chloro group of a compound of Formula XI is replaced by a 4-amlno 
group to provide a compound of Formula 11. Preparation of compounds of Formula XI lias already been 
described above in connection with step (6) of Reaction Scheme A (wherein compounds of Formula VIII are 
reacted to provide compounds of Formula IX). The reaction of Reaction Scheme B is cam'ed out In the 
presence of ammonium hydroxide or, preferably, ammonia. The Intermediate of Formula XI is generally 
heated at 125 to 175* C under pressure for 8-24 hours. It is prefen'ed that the reaction be conducted In a 
seated reactor in the presence of either ammonium hydroxide or a solution of ammonia in an alkanol. such 
as. 15% ammonia In methanol. 

For compounds of Formula 11 wherein r'i Is hydroxyalkyl. the blocking reactions discussed above in 
connection with Reaction Scheme A may be employed to provide a compound of Formula XI wherein R i is 
a protected hydroxyalkyl group. Reaction with ammonia as described in Example 191 then provides a 
compound of Formula II. 

The bronchodllator activity of the compounds of Formula I was assessed by the measurement of effects 
on isolated tracheal spirals. This is a well-known and conventional test method. The in vitro bronchodllator 
activity was determined as follows: Female guinea pigs were sacrificed, and each trachea removed and cut 
Into a spiral strip. This strip was mounted in a constant temperature (37* 5) muscle bath having a volume of 
approximately 15 ml. The bathing medium was Krebs-Henseleit solution. Movement of the tracheal strip 
was measured by means of an isometric transducer connected to an electric recorder. The bath was 
aerated with a mixture of 95% carbon dioxide and 5% oxygen. Contractions were induced In the strips by 
the addition of a suitable amount of histamine, acetylcholine or barium chloride. The amount of a given 
compound of Formula I (measured in ug/ml) required to provide greater than 75% relaxation of the drug 
induced contraction is considered an effective concentration. For comparison, a well known standard 
bronchodllator, aminophylline, requires concentrations of 50 ug/ml versus histamine, 100 iigfml versus 
acetylcholine and 10 ug/ml versus barium chloride to provide greater than 75% relaxation of the drug 
induced contraction. 

The compounds of Fonmula I may be administered to mammals In order to obtain bronchodilation. The 
compounds may be administered orally, parenterally or by inhalation. The usual effective dose will be 0.1 to 
50 mg/kg of body weight. Preferably, tiiey are administered orally. 

The compounds of Fonnnula I, or their pharmaceutically acceptable acid-addition salts, can be combined 
with conventional pharmaceutically-acceptable diluents and carriers to form such dosage forms as tablets, 
capsules, suspensions, solutions, suppositories and tiie like to provide useful bronchodiiator compositions. 

The pharmaceutical carrier employed may be, for example, either a solid or liquid. Examples of solid 
can'iers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magnesium stearate, stearic add, 
and tiie like. Liquid carriers include syrup, peanut oil, olive oil, water and the like. Similarly, tfie canier or 
diluent can include a time delay material well known to ttie art, such as glyceryl monostearate or glyceryl 
distearate. these being emptoyed alone or, for example. In combination witii a wax. 

Some of tiie compounds of Formula I also have antiviral activity including: 
1 .8-dimethyl-8-fiuoro-1 H-imidazo[4.5-c]qulnoline. 
1 -metiiyl-4-(4-morpholino>-1 H-imidazo[4.5-c]qulnollne, 
1 ,8-dimetiiyi-1 H-imida20[4.5-c]quinoiin , 
1 ,8-dlm thyi-2-hydroxymethyl-1H-imida2o(4,5-c]qulnollne, 
1 -metiiyi-4-metiioxy-1 H-imida2o[4,5-c]quinoline, 
2-(3-aminopropyl)-1 ,8-dimetiiyl-1 H-imidazo[4,5-c]quinoline, 
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N-(n-butyl)-1 -methyl-1 H-im!clazo[4,5-cIquinolin-4-amine, 
1 -(2,3-dihydroxypropyl)-N-methy 1-1 H-[mida2o[4.5-c]quinolin-4-amine, 
1 -ethy l-2-methy 1-1 H-lmldazo[4,5-c]quinollne, 
2-ben2yithio-1 -methyl-1 H-[4,5-c]quinoline, 
5 1 -isobuty l-2-mercapto-1 H-imidazo[4,5-c]quinoiine, 

I -(aa-dihydroxypropylH-methoxy-l H-f midazo[4,5-c]qulnoline, and 
4-ch!oro-1 -(4-methoxyphenyl)-1 H-imidazo(4,5-c]quinolin9. 

The preferred antiviral compounds of Formula I are: 
1 ,2-dimethyl-1 H-imidazo[4,5-c]quinoline, 
10 1 -benzyl-2-methyl-1 H«imidazo{4,5-c]quinoiIne, and 
1 ,2,8-trimethyl-1 H-imidazo[4,5-c]quinolin6. 

Tlie antiviral activity of such compounds of Formula I and the compounds of Formula II is preferably 
demonstrated using the method described generally by Kern, et al., Antimicrob. Agents Chemother. 14, 
817-823 (1978). 

75 This method uses female guinea pigs of 200 to 300 grams in weight, preferably 200 to 250 grams in 
weight The prefen^ed strain of pigs is Hartley. The pigs are anesthetized with pentobarbital or methox- 
yflurane, and are then infected with about 10^ plaque fomnlng units of Type II Herpes simplex virus* type 
intravaginally using a cotton swab. Type I Herpes simplex virus may also be used in this screening method. 
Drugs are prepared in saline or In water using a surfactant such as "Tween 80' (a polyoxyethylene sorbltan 

20 monooleate commercially available from Emulsion Engineering, Inc., Bk Grove Village. Illinois). Alter- 
natively, the compounds of formula 1 and II may be formulated in "PEG 400" (a polyethylene of average 
molecular weight of about 400, commercially available from Union Carbide Corporation) or in a polyethylene 
glycol cream. The drugs are applied intravaginally, for example, twice daily for a predetermined number of 
days, for example, five days. Application is initiated at a predetermined Interval after infection such as one 

25 hour after infection. Virus replication can be monitored by determining the amount of vims recovered with 
vaginal swabs taken, for example, on days 1 . 2. 3. 5 or 7 after infection. Virus is eluted from the swab in 1 
ml of cell growth medium (Medium 199, Gibco Laboratories, Grand Island. New York) and virus titer is 
determined using cell monolayers. External lesions are scored daily for 10 days using the following scale: 
zero, no lesion; 1 , redness or swelling; 2, a few small vesicles; 3, several large vesicles; 4, large ulcers and 

30 necrosis; 5, paralysis. Percent Inhibition of lesion development is determined by compan'ng untreated, but 
infected control animals and dmg treated animals. Comparison with known drugs such as phosphonacetic 
acid and acyclovir may also be undertaken. 

In the antiviral method of the invention, active compounds of Formula 1 and Formula II are used to 
control Type I or Type II Herpes simplex virus by applying to a population thereof an amount of a 

35 compound sufficient to attain said control. 

The method of the invention is preferably used in vivo for treating infections caused by the viruses, 
especially in mammals. By "active" virus is meant non-dormant virus. The method Is generally effective 
when a compound of the invention or its formulation is administered topically (e.g., intravaginally or on the 
skin), for example, to a genital herpes Infection. With some compounds of Formula I and Fbnnnula II, a 

40 genital herpes infection may also be treated by oral administration. For example, the compounds of Formula 

II described In Examples 175, 176, and 189. may be used to treat a genital herpes infection by oral 
administration. Compounds of Formula II are also generally active against herpes Infections by in- 
traperitoneal administration. However, the prefen^ed route of administration of the compounds of Fonmulas 1 
and II is topical. 

45 The antiviral compounds of Formula I and Formula 11 are formulated for the various routes of 
administration in known, phamnaceutically acceptable vehicles such as water or polyethylene glycol, 
generally, the compound of Formula I or Formula 11 being present In an amount of less than about 10% by 
weight, and preferably about 0.1-5% by weight Such compounds of Formula I and Fomnula 11 are preferably 
administered in water with either a surfactant such as "Tween 80" discussed above or cellulose. A 5% 

50 concentration of the surfactant has been found to be generally useful in topical, oral and Intraperitoneal 
formulations. The presently pretended antiviral formulation for topical administration is a cream containing 
1% by weight of the preferred antiviral compound 1-lsobutyl-1H-lmldazo[4.5-c]quinolln-4-amine in micro- 
nized form (I.e., an average particle size of about 1-2 microns In diameter); 0.2% by weight of methyl 
paraben; 0.02% propyl paraben; 5% by weight of "Avicel CL-611" (a colloidal form of microcrystalline 

55 cellulose which has been coprocessed with sodium carboxymethyi cellulose; available from FMC Corpora- 
tion. Philidelphia. Pennsylvania); and 93.78% by weight of water. The fomnulatlon is prepared by dry-mixing 
the antiviral compound with the "Avicel CL-611", and then combining that mixture with a solution containing 
the methyl parab n and propyl paraben In the water. 
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The following examples are provided to illustrat the invention and are not Intended to be limited 
thereof* 

5 Example 1 . Preparation of a Compound of Formula V 

To a stirred solution of SO.Og (0.24 mole) of 4-chloro-3-nltroqulnoline In 300 ml of tetrahydrofuran was 
added, in small portions. 52.7g (0J2 mole) of Isobutylamine. The mixture was heated at its reflux 
temperature for one hour and was then evaporated in vacuo. Water was added to the residue, and the solid 
10 was separated by flltralion. The solid was suspended In one liter of water, and was dissolved by the gradual 
addition of concentrated hydrochloric acid (to pH 3 to 4) followed by filtration of the solution. The filtration 
was basified (to pH 9 to 10) by the addition of concentrated ammonium hydroxide to provide bright yellow 
4-(isobutylamino)-3-nitroquinollne, m.p. 119-121*0. The structural assignment was supported by infrared 
spectral analysis. 

Example 2. Alternative Preparation of a Compound of Fonnuia V 

To a stirred solution of 40% aqueous methylamlne was added. In small portions, 30.0g (0.144 mole) of 
20 4-chloro-3-nitroqulnoline. The reaction mixture was then heated at its reflux temperature for about 0.75 hour. 
After cooling, the mixture was poured in 300 ml of water. The solid was separated by filtration, and was 
then suspended In 300 ml of water. Acidification with 6N hydrochloric acid to pH 3 to 4 effected dissolution 
of most of the solid. Filtration was followed by basificatlon of the filtrate with concentrated ammonium 
hydroxide to pH 8 to 10 to provide a yellow precipitate. The solid was separated by filtration, washed with 
25 water, and recrystallized from ethanol to provide yellow 4-methylamino-3-nitroqulnoiine. m.p. 168-170*0. 
Analysis: Calculated for C10H9N3O2: %C. 59.1; %H, 4.5: %N. 20.7; Found: %C. 59.0; %H. 4.2; %N. 20.8. 

Using the methods of Examples 1 and 2. and starting with the indicated substituted quinoiines and 
primary amines, the following compounds of Fdmnula V were prepared (Table I): 

30 


35 


40 


SO 


55 
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Quinoline 
Ex. Starting Material 

of Foraula IV 
3 4r6-dichloro-3-* 
nitroquinoline 


Primary Amine 
Starting Material 
methylamine 


intermediate of 
Fonnula V (m.p, in *C) 
6-^chloro-4Hnethylamino» 
3-nitroquinoline 
(not taken) 


4 4-chloro-3-nitro- 
quinoline 


ethanolamine 


4-{ 2-hydroxyethylamino)- 

3-nitroguinoline 

(204-207) 


5 4-chloro-3-nitro- 
quinoline 


2#3-dihydrox7- 
propylamine 


4r- ( 2 f 3-dihydroxypr opyl*- 
amino)-3-nitroquinoline 
(209-211) 


6 4-chloro-3-nitro- ethylamine 
quinoline 


4^thylamino-3-nitro- 
quinoline (145-148) 


7 4-chloro-6-fflethyl- methylamine 
3-nitroquinoline 


6-fflethyl-4-niethylamino- 

3-nitroquinoline 

(168-171) 


8 4^hloro-'€-methyl- isobutylamine 
3-nitroquinoline 


4-isobutylamino-6-methyl- 

3-nitroquinoline 

(108-110) 


9 4-chloro-6-fluoro- methylamine 
3-nitroquinoline 


6-fluo r o 4 methylamino- 

3-iiitroquinoline 

(198-202) 


10 4r7-dichloro-3- isobutylamine 
nitroquinoline 


7-chloro-4-isobutylaraino- 

3-nitroquinoline 

(not taken) 


11 4-ehloro-3-nitr^ aniline 
quinoline 


3-nitro-4-phenylamino- 
quinoUne (129-132) 
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12 4-chloro-3-nitro- 
qulnolin 


4Hn)ethoxyaniline 4-(4Haethoxyphenylamino)"-3- 
nitroquinoline (136-138) 


TO 


13 4-chloco-3-nltrop- 
quinoline 

14 4-chloro-3-nitro- 
quinoline 


4-fluoroaniline 4-(4-fluorqphenylainino)-3- 
nltroquinoline (147-151) 


3innoni& 


4--ainlno-3-nitroguinoline 
(263-265) y 


IS 4-chloro-3-nitro- 
guinollne 


n-butylamine 


4-{n-bu^laroino)-3- 
nitroquinoline (81-83) 


20 


16 4-cfaoco-3-nitro- 3-hydroxyprppyl- 4-(3-hydroxypropylainino)- 


quinollne 


amine 


3-nitroqainoline 
(159-162) 


25 


30 


17 4-chloro-6-fluoro 2#3-dihydroxy 
-2-methyl-3-nitro- propylamine 
quinoline 


4- ( 2 # 3-dihydroxyprc^l- 
araino)-6-fluoro-2-roethyl- 
3-nitroquinoline 
(187-189) 


$5 


18 4-chloro-6-auoro- amnonia 
2-methyl-3-nitro 
quinoline 


4-amin6-&-:fli2oro-2-%iethYl 

3-nitroquinoline 

(143-158) 


19 4-chloro-6-£luoco-2- meth/lamine 
mBthyl-3-nltro- 
quinoline 


6-fluoro-2-^nethyl-4- 
methylamino-3-nitro- 
quinoUne (182-184) 


45 20 4-chloro-6-fluoro- benzylamine 
2-methyl-3-nitro- 
quinoline 


50 


55 


21 4-chloro-3-nitro- 2-(N^!Wim6thyl- 
quinoline amino)ethylamine 


4-ben2ylamino-6-fluoro- 
a-inethyl-S-nitroquino- 
line (171-174) 

4-[2-(N,lHJimethyl- 
amino)ethylamino]-3- 
nitroquinoline 
(124-145) 
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22 4-chloro-3-nitr^ ethyl 4-andno- ethyl 4-(3'-nitro- 
g quinoline phenylacetate 4"-qiiinolinyl)- 

aminophenylacetate 
(104-106) 

'° 23 4-chloro-3Hfutro- 4-K:hloroben2ylaQiine 4-*(4^<hlord3eii2yl-* 

quinoline araino)-3-nitroquinoUne 

(not taken) 

24 4-<:hloro-3-nitro- 2-methoxyethylainlne 4-(2-TOthoxyethylainino)- 
quinoline 3-nitroquinoline 

20 (115-118) 

25 4-chloro-6-(nethyl- n-butylaraine . 4-(n-butylamino)-^ 
3-^itroquinoline niethyl-3-nitroquinoline 


25 


30 


(not taken) 


Example 26. Preparation of a Compound of Fbnnnula VI 


To a solution of 57.3g (0.23 mole) of 4-(isobutyiamino)-3-nltroquinoline (from Example 1) in 600 ml of 
ettianol was added at>out 2g of platinum on charcoal, and the resulting mixture was hydrogenated on a Parr 
OS apparatus for three hours. Filtration followed by evaporation in vacuo provided a residue which gradually 
solidified to yellow solid 3-amino-4-(isobutylamino)qulnollne. 

Using the method of Example 26, and starting with the indicated Intermediates of Formula V, the 
intenmediates of Formula VI shown in Table il were prepared. In those cases where the hydrochloride is 
listed. It was obtained by first bubbling hydrogen chloride through an ethanol solution of the free amine and 
40 then separating the solid product by filtration. 


45 


so 


55 
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TO 


No. 
27 


Int rmediate of 
Formula V 
(Example No*) 


Table II 

Intermediate of 
Formula YI (m«p# 


in ^C) 


3-araino-4- ( me thy lamino ) quinoline 
hydrochloride (294-296) 


16 


28 


3-amino-6-chloro-4-(methylamino)- 
quinoline (not taken) 


20 


29 


3-amino-4-( 2-hydroxyethylamino)- 
quinoline dihydrochloride 
(282-283) 


25 


30 


3-amino-4- ( 2 # 3-di hydr oxypr opy 1- 
amino) quinoline hydrochloride 
(201-204) 


30 


31 


6 


3-ami no-4- ( e thy lami no ) qui noli ne 
hydrochloride (226-229) 


35 32 7 3-araino-6-methyl-4-(methylamino)- 

quinoline hydrochloride (>300) 

^33 8 3-amino-4-isobutylamino-6-methyl- 

qUinoline (not taken) 

34 9 3-amino-6-f luoro-4- ( me thylamino ) - 

45 

quinoline (not taken) 

35 10 3-amino-7-chloro-4-(iaobutylamino)- 
^ quinoline (not taken) 

36 11 3-amino-4-phenylaminoquinoli ne 
55 (not taken) 
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3-amino-4-(4-m thoxyphenylamlno)- 
quinoline (not taken) 

3-amino-4-(4-fluorophenylamino)- 
quinoline (not taken) 

3^4-diaminoqulnoline (170-174) 

3-atnino--4-' ( n-butylamino ) quinoline 
(80-83) 

3-araino-4- ( 3-hydr oxypropy lamino ) - 
quinoline (not taken) 

3-aniino-4-{2,3-dihydroxypropyl- 
amino )-6-fluoro-2-methylquinoline 
(tan solid) (not taken) 

3/4-diaraino-6-fluoro-2-inethyl- 
quinoline (not taken) 

3-amino-6-fluoro-2-methyl-4- 
methylaminoquinoline (123-131) 

3-amino-4-benzylafflino-6-fluoro-2- 
methylquinoline (not taken) 

3-am ino-4- [ 2- ( N # N-dirae thylamino ) 
ethylamino] quinoline (not taken) 

ethyl 4-(3-amino-4-quinolinyl)- 
aminophenylacetate (not taken) 

3-amino-4-(4-chlorobenzylamino)- 
quinoline (not taken) 
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Example 49. Preparation of a Compound of Formula VII 

5 * 

Crude 3-amino-4-(methylamino)quinollne (0207 mole) obtained by the method of Example 26 was 
mixed with 500 ml of glacial acetic acid and 76 ml of trtethyl orthoacetate, and the resulting mixture was 
heated at reflux for two hours. Evaporation provided a residue which was dissolved In 800 ml of water. The 
solution was basified with concentrated ammonium hydroxide. The solid was separated by filtration and 
10 washed with water to provide 1.2-dimethyl-1H-imjdazo[4,5-c]quinoline. When a sample of this product was 
recrystallized from diethyl ether. It had a melting point of 194-196* C. Analysis: Calculated for CiaHnNa: 
%C, 73.1; %H, 5.6; %N. 21.3; Found: %C, 73.4; %H. 5.7; %N. 21.5. 

Using the method of Example 49, and starting with the indicated intennedlates, carboxyllc acids and 
trialkyi orthoesters, the compounds of Fonnula VII shown in Table 111 were prepared. 
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10 


16 


20 


30 


45 


50 


teble III 
Intermediate Ortho Eater? 
Ex. of E^mila VI Carboxylic Canpound of 
No, (Example No«) Acid Fonnola VII (m>p, in *C) 

50 26 trietlyl l-isobutyl-lH-iinidazoC4,5-c]quinoline 

orthofornate; (92-95) 
formic acid 

51 28 triethyl 8-chloro-lr2-dimethyl-lH-imida2oC4/5- 

orthoacetate; c]quinoline (not taken) 
acetic acid 


52 29 triettiyl l-(2-hYdroxyethyl)-lff-imida2oC4,S-c]- 

orthofornate; quinoline (170-172) 
25 formic acid 

53 30 trietJyl l-(2,3-dihydroxyprcpyl)-2-!netiyl-lH- 
orthoacetate; imidazoC4|5-c3quinoline (232-234) 
acetic acid 


54 31 trieUyl l-^thyl-2-methYl-lH-imida2oC4i5-c]- 

orthoacetate: quinoline (126-129) 
acetic acid 

40 55 32 triethyl l,8-dimethyl-lH-imidazoC4fS-c]- 

orthoformate; quinoline hydrate (180-184) 
formic acid 


56 32 triethyl l,2,8-triroethyl-lH-imida2o[4,5-c]- 

orthoac^tate; quinoline* (220-221) 
acetic acid 


57 31 trieUvi l-ethyl-lH-lmldazoC4,5-c]quinoline 

orthoformate; (80-82) 
. formic acid 
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triettyl l-iaofau^l-8-inethyl-lfl-iinida2oC4# 5- 
orthofomate; cjquinoline (160-163) 
formic acid 

triethyl 8-fluoro-l-Mth5rl-lH-imidazoC4rS-c]- 
orthofiotnata; quinoline lydrate (201-205) 
formic acid 

triethyl 7-chloro-l-isobutyl-lH-imida2oC4# 5-c]- 
orthof ornate; quinoline (not taken) 
formic acid 

triethyl l-*phenyl-lH-*imidazo[4r5-c]quinoline 
orthoformate; (137-139) 
formic acid 

trietfyl ' l-{4-iwthoxypl«iyl)-lH-imida2;oC4r5-c]- 
orthoformate; quinoline (150-152) 
formic acid 

triethyl 1- (4-fluorophenyl )-2-niethyl-lH-imidazo- 
orthoacetate; [4/5-c]quinoline (191--193) 
acetic acid 

triethyl l-{4-methoxyphenyl )-2-methyl-lH-imida20- 
orthoacetate; [4/5-c]quinoline (174-176) 
acetic acid 

triethyl l-(4-fluorophenyl)-lH-imida2oC4r5-c]- 
orthoformate; quirK>llne (159-161) 
formic acid 

triethyl lH-imida2o[4#5-c]quinoline hydrate 
orthoformate; (>250) 
formic acid 
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67 40 triethyl l-{n-bu^l)-lH-iinida2oC4r5-c3quinollne 

orthofonnate; (not taken) 
formic acid 

68 41 triethyl l-(3-hydroxypcopyl)-lH-iinidazo- 

orthofomate: C4f5-c]qaim)lliie (not taken) 
formic acid 

69 27 triethyl l-nBthyl-lH-imidazoC4#5-c]quinoline 

orthoforraate; (143-145) 
formic acid 

70 30 trietiyl l-{2#3-dihydroxypropyl)-lH-imidazo- 

orthoforraate: [4#5-^]quinoline (228-230) 
formic acid 

71 26 trietJyl l-iaobu^l-2-methyl-lH-imidazo- 

orthoacetate: C4,5-c]qQinoline hydrate 

acetic acid (85-88) 

72 34 trlethyl l,2-dimethyl-8-flua:o-lH- 

orthoacetate: imidazoC4/5-c]quinoline 

acetic acid (234-239) 

73 47 triethyl ethyl 4-(l-lH-imidazoC4,5-c]- 

orthof ornate ; quinolinyl ) phenylacetate 
formic acid (105-109) 


Example 74. Preparation of a Compound of Formula VIIL 

To a solution of 9.3g (0.0413 mole) of 1-lsobutyl-1H-imidazo[4,5-c]quinollne (from Example 50) in 150 
ml of acetic acid was added 1.5 equivalents (0.082 mole) of 30% hydrogen peroxide. The mixture was 
heated at 65-70 *C for one day. and was then evaporated. The residue was neutralized with saturated 
sodium bicarbonate solution and the resulting mixture was extracted with dichloromethane. The extracts 
w r dried, th n evaporated to provide a residue which solidified gradually to yellow solid 1-Isobutyi-1H- 
imidazo[4,5-c]qulnoline-5-oxlde. This product was recrystallized twice from ethyl acetate to give a gre n 
solid, m.p. 211-213*0. Analysis: Calculated for CuHisNqO: %C, 69.7; %H, 6.3; %N. 17.4; Found: %C, 
69.7; %H. 8.3; %N, 17.1. 
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Using the method of Example 74. and starting with the indicated intemnediates, the compounds of 
Formula Vlli shown in Table IV were prepared. 

Table lY 

Compound of 
Ex. Formula VZI Compound of 
No, (Example No,) Formula VIII (m,p, in,*C) 

75 51 8-chloro-l/2*dimethyl-lH-imida2oC4#5-c]- 

quinolin-5-oxide (not taken) 

76 128 l-benzyl-lH-imida2oC4/5-e]guinolin-5- 
(Part C) oxide (241-251) 

77 129 l-cyclohexylmethyl-lH-imida2oC4r5-c]- 
(Part C) quinolin-5-oxide (224-226r dec.) 


78 54 l-ethyl-2-raethyl-lH-imida2oC4,5-c]- 

quinolin-5-oxide ( 220-222 ) 

79 55 l,8-dimethyl-lH-imidazoC4,5-c]quinolin- 

5-oxide (265-268) 


80 56 li 2#8-triraethyl-lH-imida2oC4/5-c]quin- 

olin-5-oxide (not taken) 

81 57 l-ethyl-lH-imida2oC4,5-c]qulnclin-5- 

oxide (not taken) 

82 58 l-iaobtttyl-8-methyl-lH-iraida2oC4,5-c]- 

quinolin-5-oxlde (not taken) 
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8-fIu r -l-methyl-lH-imidazoC4r5-c]- 
qainolin«r5- xide («ot tak n) 

7-chloro-l-lsobutyl-lH-iBiidazoC4/S-c]- 
quinolln-5-oxide (not taken) 

l-phenyl-lH-imidazoC4r5-c]quinolin-5- 
oxide (222-225) 

1- ( 4-ma thoxyph«nyl ) -IH-lmidazo [ 4 , 5-c ] - 
quinolin-5-oxlda (245-247) 

1- ( 4-£luorophany 1 ) -2-ma thyl-lH-imidaao- 
[4 , 5-e]quinolln-5-oxide ( 245-248 ) 

1- ( 4-me thoxyphenyl ) -2-me thy l-lH-imidazo- 
[4/ 5-c]quinolin-5-oxide ( 211-213 ) 

1- (4-fluorophenyl)-lH-imidazoC4,5-c]- 
quinolin-5-oxide (257-259) 

lH-iinidazoC4#5-c]qulnolln-5-oxlda 
(not taken) 

2- nethyl-l-C2- (phenyl )ethyl]-lB-imida zo- 
C4,5-e]qulnolin-5-oxida (204-206) 

1 / 2-dimethyl-lH-imidazoC4# 5-c]quinolin- 
5-oxide (234-237) 

/ 

l-methyl-lH-imida2oC4#S-c]quinolin-5- 
oxlde (241*244) 

ethyl 4-(l-lH-imida2oC4f5-c]- 
qulnolin-5-oxlde)phenylacetate 
(not taken) 
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5 


10 


1$ 


35 


40 


45 


50 


95 71 l-lsobutyl-2-m«thyl-lR*liDidazoC4/5-^e]- 

guln lin-5-oxlde (214-216) 

96 72 l/2-dimethyl-8-£luoro-lH-iinlda2oC4/S-c]- 

quinolln*5-oxide (not taken) 


Example 97. Preparation of a Compound of Formula IX 


A mixture of 9.95 g (0.0412 mole) of Msobutyl-1H-imida2o(4.5-clqulnoline-5^xide (from Example 74) 
and 100 ml of phosphorus oxychlorlde was heated at its reflux temperature for 2.S hours, and was then 
cooled and poured Into ice with stirring. Baslficatlon (to pH 9-10) with 50% aqueous sodium hydroxide 
solution was followed by extraction with dichloromethane. The extracts were dried over sodium chloride and 
^ sodium bicarbonate, and then evaporated to provide a solid residue. A sample of the residue was 
recrystailized from diethyl ether to provide 4-chioro*1-isobutyi-1H-imidazo(4,5-c]quinoline, m.p. 134-136' C. 
Analysis: Calculated for CuHizClNa: %C, 64.7;%H, 5.4; %N, 16.2: Found: %C. 64.3; %H, 5.3; %N, 16.3. 

Using the method of Example 97, and starting with the Indicated compounds of Formula VIII. the 
compounds of Fonmula IX were prepared. 

25 


30 
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Compound £ 
Ex. Formula VIII 
NOo (Example No*) 
98 92 


Table Y 
Compound f 

Formula IX (m,p* in "C) 

4-chloro-l f 2-diffle thyl'*lB-*imidazoC4# 

guinoline (198-200) 


9» 


75 


4/ 8-dichloro'-li 2-*dimethyl«lH«lmidazo« 
[4,5-c]quinoline (not taken) 


100 76 l-benzyl-4-chloro-lH-imidazoC4#5-c]- 

quinoline (160-167) 

101 77 4-chloro-l-cyclohexylmethyl-lH- 

imidazoC4/5-c]quinoline (176-179) 

102 78 4-chloro-l-ethyl-2-methyl-ie-imidazo- 

[4 , 5-c3quinollne ( 170-172 ) 

103 79 4-chloro-l/8-dlmethyi-lH-imldazoC4,5-c]- 

quinoline (233-237) 

104 80 4-chloro-l 9 2 # 8-trime thy l-lH-imidazo- 

C4,5-c]quinoline (243-247) 

105 81 4-chloro-l-ethyl-lH-imidazoC4f5-c]- 

quinoline (not taken] 

106 82 4-chloro-l-isobutyl-8-methyl-lH-imidazo- 

[4, 5-c]quinoline ( 202-205 ) 

107 83 4-chloco«-8-£luoro-l-methyl-lH-imidazo«- 

C4/5-c]quinoline (not taken) 

108 84 4/7-dichloro-l-iaobutyl-lH-imidazo[4#5- 

c]quinoline (n t taken) 


24 


EP 0 310 950 A1 


10 


15 


109 85 4-chlor -l-phenyl-lH-imida2oC4#5-c]- 

quln line (not taken) 

110 86 4'-chloro-l-(4-niethoxyphenyl)'-lH«lmidazo«- 

[4,5-c]quinoline (210-212) 

111 87 4-chloro-l- ( 4-f luorophenyl ) •2-niethyl-lH- 

imidazoC4,5-c]quinoline (295-297) 

112 88 4-chloro-l- ( 4-me thoxyphenyl ) -2-me thyl-lH- 

imldazo[4,5-c]quin61ine (211-2X3) 

20 

113 89 4-chloro-l- (4-fluorophenyl )-lH-imldazo- 

C 4 , 5-c ] qui no 1 Ine ( 248- 250 ) 

25 

114 131/ 4-chloro-l-C2-(phenyl)ethyl]-lH-imidazo- 
Part D [4,5-c]quinoline (176-188) 

115 93 4-chloro-l-methyl-lH-imidazoC4/5-c3- 

qulnoline (179-181) 

35 116 165 # l-benzyl-4-chloro-2-methyl-lH- 

Part B imldazoC4,5-c]qulnoline (216-218) 


^ 117 95 4-chloro-l-isobutyl-2-methyl-lH-imidazo- 

C4,5-c]qulnoline (152-155) 


45 


118 96 4-chloro-l # 2-dirae thyl-8-f luoro-lH- 

imidazo-C4#5-c]quinoline (not taken) 


Example 119 

To a stirred, cold (6*C) mixture of 29.1 g (0.136 mole) of 1-(2-hydroxyethyl)-1H-imldazo(4.5-clquinoIine 
(from Example 52) and 500 ml of pyridine was added, In small portions. 23.9 g (0.17 mole) of benzoyl 
55 chloride. The mbcture was permitted to warm to about 20* C slowly, and was then stirred for eighteen hours 
at 20 'C. The solution was evaporated, and water was added to the residue. The solid was separated by 
filtration, washed with water and recrystallized from a 50:50 ethyl acetate/hexane mixture. Recrystallization 
from ethyl acetate and again from ethanol provided white crystals of 
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1-(2-ben2oyIoxyethyl)-1H-lmida20[4,5-c]quinoIlne. m,p. 149-151*0. Analysis: Calculated for CigHisNsQa: 
%C. 71.9; %H, 4.8; %N. 13.2; Found: %C, 71.8: %H, 4.6: %N, 13.2. 


5 Example 120 

A mixture of 67.5 (0.213 mole) of 1 -(2-b8n2oyloxyethyl)-1 H-imidazo[4,5-c]quinoIine (from Example 119). 
36.3 g (0.32 mole) of 30% hydrogen peroxide and 450 ml of glacial acetic acid was heated at 65* C for two 
days with stirring. The solution was then evaporated In vacuo , and the residue was added to water. The 
10 mixture was neutralized with aqueous sodium hydroxide solution and sodium bicarbonate. The solid was 
separated by filtration, washed with water and recrystaliized from methanol to provide tan solid 1-(2- 
benzoyloxyethyl)-1 H-imida2o[4.5-c]qulno!in-5-oxide. 


15 Example 121 

A mixture of 50 g (0.15 mole) of 1-(2-ben2oyloxyethyl)-1H-imidazo[4,5-c]quinolin-5-oxide (from Example 
120) and 200 ml of phosphorus oxychloride was heated for two hours on a steam bath. The mixture was 
then partially evaporated in vacuo. The mixture was then poured over Ice and the solution was neutralized 
20 with sodium hydroxide. The product was separated by filtration, dissolved in dichloromethane. and the 
solution was washed with aqueous sodium bicarbonate solution and then dried. Evaporation provided a solid 
which was recrystaliized from a 50:50 methanohdichloromethane solution to provide white 1"(2-benzoylox- 
yethyi)-4-chloro-lH-imidazo[4,5-c]quinol]ne, m.p. 186-190' C. Analysis: Calculated for CisHuCINsOa: %C, 
64.9; %H. 4.0; %N. 12.0; Found: %C. 64.8; %H. 3.8; %N. 12.1. 

25 

Example 122 

A mixture of 25.3 g (0,072 mole) of 1-(2-benzoyioxyethyl)-4-chloro-1H-lmidazo[4,5-c]qulnoIine (from 
30 Example 121) and 500 ml of 10% ammonia in methanol was stinred at about 20* C for three days, and was 
filtered and then evaporated to low volume. The slurry was mixed with diethyl ether, and the solid was 
separated by filtration, washed with ether and recrystaliized from methanol to provide white crystals of 4- 
chloro-1 -(2-hydroxyethyl)-1 H-lmidazo[4,5-c]quinoline, m.p. 1 85-1 87 ' C. Analysis: Calculated fbr 
CtaHioCINaO: %C, 58.2; %H. 4.1; %N. 17.0; Found: %C, 58.0; %H. 4.0; %N. 17.3. 

95 

Example 123 

To a solution of 3.0 g (0.013 mole) of 1-isobutyl-1H-lmida2o[4,5-c]quinoline (from Example 50) in 150 ml 
40 of ethanol was added hydrogen chloride gas. After stinring for about one hour the solid 1-isobutyl-lH- 
imidazo[4.5-c]quinollne hydrochloride hydrate was separated by filtration and recrystaliized from ethanol to 
provide off-white crystals, m.p. 227-229*C. Analysis: Calculated for CuHisNa^HCUHaO: %C.60.1; %H, 6.5; 
%H, 15.0; Found: %C, 60.2; %H. 6.2; %N. 15.4. 

45 

Example 124 


Part A 
50 ~ 

Using the method of Example 119. benzoyl chloride was reacted with 1-(2,3-dlhydroxy propyl)-! H- 
imidazo[4,5-c]quinoline (from Example 70) to provide l-(2.3-dibenzoyloxypropyl)-1H-imldazo[4.5-c]quinollne. 


55 Part B 

The crude product from Part A was reacted with hydrogen peroxide according to the method of 
Example 120 to provide 1-(2,3-dlbenzoyloxypropyl)-1H-imidazo[4,5-cIquinoiin-5-oxide as a pale yellow solid. 
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the melting point of crude mateiiai being 73-82* C. 


Parte 
5 " 

The product from Part B was reacted with phospliorous oxychloride according to the method ^of 
Example 121 to provide 4-chloro-1-{2,3-dibenzoyloxypropyl)-1H-imida2o[4,5-clquinollne. m.p, 162-165*0 
after recrystallization from ethanol. Analysis: Calculated for C27H20CIN3O4: %C. 66.7; %H, 4.1; %N, a8;* 
l=bund: %C. 66.3; %H, 3.9; %N, 8.4. 

10 

PartD 

Hydrolysis of the product from Part C according to the method of Example 122 provides 4-chloro-1- 
76 (2.3-dihydroxypropyl)-1 H-lmidazo[4,5-clquinoline. 

Example 125 

20 

Part A 

1-(2.3-Dihydroxypropyl)-1H-imida2o[4,5-c]quinoline (from Example 70) was reacted with excess acetic 
anydrlde to provide 1-(2,3-dlacetoxypropyl)-1H-imida2o[4,5-c]quinollne. 

25 

Parts 

The product of Part A was reacted with hydrogen peroxide according to the method of Example 120 to 
30 provide l-{2,3-diacetoxypropyi)-1H-imlda2o[4.5-c]quinoline-5-oxide as a brownish-yellow solid, the melting 
point of the crude material being 84-96* C. 


Parte 

The product of Part B was reacted with phosphorus oxychloride according to the method of Example 
1 21 to provide 4-chIoro-1 -(2,3-dlacetDxy propy 1)-1 H-lmldazo[4.5-c]quinoiine. 


40 PartD 

The product of Part C was hydrolyzed according to the method of Example 122 to provide 4-chioro-1- 
(2,3-dihydroxypropyl)-1 H-lmidazo(4.5-c]quinoiine. 

Recrystallization from ethanol provided product, m.p. 223-225* C. Analysis: Calculated for Ci3Hi2CIN3Q2: 
45 %C. 56.2; %H. 4.4; %N, 15.1; Found: %C. 55.8. %H. 4.3; %N. 15.1. 


Example 126 

50 To a stirred solution of 4.0g (0.0117 mole) of 1-(2.3-diacetoxypropyl)-1H-lmidazo[4.5-c]quinolin-5-oxide 
(from Example 125. Part B) In 50 ml of methanol was added about 12 drops of 25% sodium methoxide 
solution. After one hour the product was collected by filtration, washed with methanol and recrystallized 
from ethanol to provide 1-(2.3-dlhydroxypropyl)-lH-lmlda2o[4.5-c]quinolln-5-oxide. m.p. 240-242* C. Analy- 
sis: Calculated for CiaHiaNaOa: %C, 60.2; %H. 5.1; %N. 162; Found: %C. 60.0; %H. 5.0; %N, 15.8. 

55 

Example 127 
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Excess ac tic anhydrid (100 ml) was r flux d for 0.5 hour with 1-(2,3-dihydroxypropyl)-2-m thyl-IH- 
lmlda20-I4,5-c]quinollne (from Example 53) to provide 1-(2,3-diacetoxypropyl)-2-methyl-lH-lmldazot4,5-c]- 
quinolino. This product was reacted with hydrogen peroxide using the method of Example 120 to provide 1- 
(2.3-diacetoxypropyl)-2-methyl-1H-lmidazo[4,5-c]qulnolin-5-oxide as a yellow solid. This crude product was 
5 reacted with phosphorous oxychioride according to the method of Example 121 to provide the product 4- 
ch!oro-<2,3-diacetoxypropyl)-2-methyl-1H-fmldazo-[4,5-c]quinolIne. This product was dissolved in methanol 
saturated with ammonia, and the solution was stinred for three days. The product obtained was 4-chloroh1- 
(2.3-dihydroxypropyi)-2-methyl-1H-imida20(4.5-c]qulnol!ne. 

10 

Example 128 


part A 
75 ^ 

Using the method of Example 1. benzylamine and 4-chloro-3-n'itroquinoilne were reacted to provide 4- 
benzylamino-3-nitroqulnoilne. The stmctural assignment for the crude product (m.p. 178-198' C) was 
supported by infrared spectral analysis. 

20 

Parte 

Using the method of Example 26, 42.2g (0.15 mole) of 4-benzylamlno-3-nltroquinoline was reduced to 
provide 3-amino-4-(benzylamino)quinoHne as a tan solid. 

25 

Parte 

To the product from Part B was added 48.7g (0.5 mole) of diethoxymethyt acetate and the mixture was 

30 heated on a steam bath for one hour, and was then maintained at reflux for 0.5 hour. The solution was 
added to a stirred excess of concentrated ammonium hydroxide. The solid was separated by filtrated and 
washed sequentially with water, 10:1 diethyl ether: ethanol and 1:1 hexaneidiethyl ether. Recrystallization 
from isopropanol provided pale yellow needles of 1-benzyl-lH-imida2o[4,5-c]quinoline, m.p. 179-181*0. 
Analysis: Calculated for C17H13N3: %C, 78.7; %H. 5.1; %N. 16.2; Found: %C. 78.6; %H. 4.8; %N, 16.3. 

35 

Example 129 


40 Part A 

A mixture of 26.1g (0,125 mole) of 4-chloro-3-nitroquinoline. 16.4g (0.1275 mole) of 95% cyclohexyl- 
methylamine and 16.5 g (0.125 mole) of 95% diisopropyl ethylamine in 300 ml of tetrahydrofuran ws heated 
on a steam bath for 0.5 hour. The solution was evaporated and the residue was siunied in methanol, filtered 
45 and washed with methanol. Recrystallization from metiianol provided yellow platelets of 4- 
cyclohexylmethylamino-3-nitroquinoline. m.p. 140-142*0- Analysis: Oalculated for OisHisNsOa: %0, 67.3; 
%H. 6.7; %N. 14.7: Found: %0. 67.3; %H, 6.6; %N, 14.7. 


50 Part B 

Using the method of Example 26, 17 g (0.60 mole) of 4-cyciohexylmethylamino-3-nitroqulnoline was 
reduced to provide- 3-amino-4*cyciohexyimethyiaminoquinoline. 

55 

PartO 

The crude product from Part B was heated at reflux for 2.5 hours in 250 ml of 98% formic acid to 
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provide 1-cyclohexylmethyl-1H-imjda2o[4,5-c]quinoline as a pale yellow solid. 


Example 130 

5 

Using the method of Example 1, 4-chloro-3-nitroquinoline was reacted with 4-chlorobenzylamine to 
provide yellow solid 4-(4-chloroben2ylamlno)-3-nitroquinoilne, melting point of crude product 168-173* C. 


10 Example 131 


Part A 

1$ Using the method of Example 1, 4-chloro-3-nitroquinoline was reacted with 2-(phenyl)ethylamine to 
provide yellow solid 3-nltro-4-[2-(phenyl)ethyiamino]quinoline, the melting point of the crude product being 
174-180' C. 


20 Part B 

Using the method of Example 26, 3-nitro-4-[2-(phenyl)ethylamino]quinoline from Part A was reduced to 
provide 3-amino-4-[2<(phenyl)ethyiamino]quinoline. 

25 

Parte 

Using the method of Example 49. 3-amino-4-[2-(phenyl)ethylamino]qulnoIine was reacted with^triethyl 
orthofomiate and fomnic acid to provide 1-t2-(phenyl)ethyll-1H-lmida2o[4.5-c]quinoline, m.p. 105-108' C. 

30 

Part D 

Using the method of Example 74, 1-[2-{phenyl)ethylaminohlH-lmidazo[4,5-c]quinoline was converted to 
35 yellow solid 1 -I2-(phenyl)ethyil-1 H-lmtdazo[4,5-c]quinolin-5-oxide. melting point of crude product 73-85 * C. 


Example 132 

40 To a solution of 4.0g (0.0155 mole) of l-lsobutyl-2-mercapto-lH-imida2o[4.5-clquinoline (from Example 
165, Part B) in 40 ml of methanol was added 3.7 g of 25% sodium methoxide In methanol, fallowed by the 
addition of 2.4 g (0.0171 mole) of methyl iodide. The solution was heated on a steam bath for 0.5 hour, and 
was then evaporated. Water was added to the residue and the mixture was extracted with dichloromethane. 
The extracts were washed with water, dried over sodium chloride and evaporated. TTie residue was 

45 dissolved in diethyl ether and the mixture was saturated with hydrogen chloride. The precipitate was 
separated by filtration, washed with ether, and recrystallized from a mixture of ethanol and ether to provide 
l-isobutyI-2-isobutyl-2-methylthio-1H-imidazo[4,5<:lquinollne hydrochloride. m.p. 214-216*0. Analysis: Cal- 

. culated for CisHizNaS-HCI: %C, 58.5; %H. 5.9; %N. 13.7; Found: %C. 57,9; %H. 5.7; %N. 13.7. 

so 

Example 133 

A sample of 2-(3-amlnopropyI)-1.8-dimethyl-1H-imldazo[4.5-c]qulnoiine dihydrochloride (from Example 
148) was dissolved in water. Excess sodium hydroxide was added to neutralize the hydrochloric acid and 
55 then excess acetic anhydride was added. The precipitate was separated by filtration, washed with water, 
and recrystallized from water to provide 2-(3-acetamldopropyl)-1.8-dlmethyl-1H-imidazo[4.5-c]quinollne,m.p. 
213-215" C. Analysis: Calculated for Ci7H2oN*0: %C. 68.9; %H, 6.8; %N. 18.9; Found: %C. 68.8; %H. 6.8; 
%N. 19.0. 
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Example 134 

A mixture of 2.7g (0.0080 mole) of 1-(2.3-dlacetoxypropyl)-1H-im'lda20(4,5-c]quinolin-5-oxide (from 
Example 125, Part B) and 50 ml of acetic anhydride was heated at its reflux temperature for one hour. The 
6 solution was evaporated and the residue was mixed with 65 ml of methanol. The mixture was basifled (to 
pH 9-10) with 25% sodium methoxide In methanol. The precipitate was separated by filtration, washed with 
methanol and recrystalllzed twice from methanol. The product was 1-(2.3-dihydroxypropyl)-4-hydroxy-1H- 
imidazo[4,5-c]quinollne hydrate, m.p. 214-217* C. Analysis: Calculated for Cisl^isNsOaiO.SOHaO: %C. 58.2; 
%H, 5.3; %N. 15.7; Found: %C. 57,7; %H, 4.9; %N, 15.5. 

70 

Example 135 

Using the method of Example 134, 1^!-dimethyl-1H-imida2o[4.5-c]quinolin-5-oxide (from Example 92) 
75 was reacted with acetic anhydride to provide 1.2-dimethyl-4-hydroxy-1H-imidazo[4,5-c]qulnoline, m.p. 
>300*C. Analysis: Calculated for Ci2HiiN30: %C. 67.7; %H, 5.2; %N. 19.7; Found: %C. 67.1; %H, 5.1; 
%N. 19.5. 


20 Example 136 

Using the method of Example 134. 1-(4-methoxyphenyl)-1H-imldazo[4,5-c]quinoiln-5-oxide (from Ex- 
maple 86) was reacted with acetic anhydride to provide 4-hydroxy-1-(4-methoxyphenyl)-1H-imldazoI4,5-ch 
quinoiine m.p. >300*C after recrystallization from N.N-dlmethyifonfnamide. Analysis: Calculated fbr 
26 C17H13N3O2: %C, 70.1; %H. 4.5: %N, 14.4; Found: %C. 70.0; %H, 4.4; %N, 14.5. 


Example 137 

30 Using the method of Example 134, 1-(2-hydroxyethyl)-1H-lmlda2o(4,5-c]quinolin-5-oxide prepared by 
hydrolysis of the compound of Example 120 was reacted with acetic anhydride to provide 4«hydroxy-1-(2- 
hydroxyethyl)-1 H-lmidazo[4,5^]quinoline. 

The compound 4-hydroxy-1-(2-hydroxyethyl)-1H-t4,5-c]quinoline was found to have m.p. >300*C after 
recrystallization from N.N-dimethylformamide. Analysis: Calculated for Ci2HiiN302: %C. 62.9; %H, 4.8; 

35 %N. 18.7: Found: %C, 62.7; %H, 4.7; %N. 1^3. 


Example 138 

40 A mixture of 2.2g (0.0115) of 3.4-dlamlno-6-fluoro-2-methylquinollne (from Example 43) and 50 ml of 
95% formic add was heated at Its reflux temperature for two hours, and was then evaporated. Water (100 
ml) was adcted to the residue, and the mixture was basifled with 50% aqueous sodium hydroxide solution to 
pH 9 to 10. The precipitate formed was separated by filtration and washed with water, Recrystallization from 
ethanol provided white solid 8-fluoro-4-methyi-1H*imidazo[4,5-c]qulnoiine hydrate. m.p. >250*C. Analysis: 

45 Calculated for Ci iHsFNa^HaO: %C. 60.3; %H. 4.6; %N. 19.2; Found: %C, 60.1; %H, 4.7; %N. 18.5. 


Example 139 

50 Using the method of Example 138. 3-amlno-4-(2.3-dihydroxypropylamino)-6-fluoro-2-methylquinollne 
(from Example 42) was reacted with formic acid to provide 1-(2,3-dihydroxypropyl)-d-fiuoro-4*methyl-1H- 
imidazo-[4.5K:]quinoiine hydrate. m.p. 237-239 *C. Analysis: Calculated for CuHuFNaOa^HaO: %C. 57.3; 
%H, 5.5; %N. 14.3; Fbund: %C. 57.6; %JH, 5.4; %N, 14.4. 

55 

Example 140 

Using the method of Example 138, 3-amlno-4-ben2ylamino-6-fluoro-2-methylquinoline (from Example 
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45) was reacted with formic acid to provide 1-benzyl-8-fIuorO'4^etliyl-1H-imidazo[4,5-c]quinoline hydrate, 
m.p. 178-181*0. Analysis: Calculated for CisHuFNa^O^SHaO: %C, 73.1; %H, 4.9; %N, 14.2; Found; %C. 
73.0; %H, 4.7; %N, 14.3. 


Example 141 

Using the method of Example 138, 3-amino-6-fluoro-2-methyl-4-methylaminoquinollne (from example 
44) was reacted with formic acid to provide 1,4-dlmethyl-8-fIuoro-1H-imidazo[4,5-cIquinoIine, m.p. 184- 
188* C. Analysis: Calculated for C12H10FN3: %C, 67.0; %H, 4.7; %N, 19.5; Found: %C. 66.6; %H, 4.4; %N, 
19.7. 


Example 142 

Using the method of Example 138. 3-amtno-4-[2-(N.N-dlmethylamino)ethylamino]qulnoline (from Exam- 
ple 48) was reacted with formic acid to provide l-(2-(N,N-dimethylamino)ethyll-1H-lmldazo(4.5-c]quinollne. 
The product was dissolved in ethanol and hydrogen chloride was bubbled into the solution. The precipitate 
was separated by filtration, washed with ethanol and recrystalllzed from ethanol. The product was l-(2-(N.N- 
dimethylamino)ethyl}-1H-imldazoI4,5-c3quinoline trihydrochloride hydrate, m.p. >250'C. Analysis: Calcu- 
lated for CiiHi6N4«3Ha*Ha0: %C. 45.8; %H, 5.5; %N, 15.3; Found: %C, 46.0; %H, 5.2; %N, 15.5. 


Example 143 

Using the method of Example 1. 4-chloro-3-nitroquinoline was reacted with 4-amlnophenylacetlc acid in 
N,N-dimethylformamide in the presence of triethylamine to provide N-(3-nitro-4-quinolinyl)-4- 
amlnophenylacetlc acid. This acid was reduced using the method of Example 26 to provide N-(3-amino-4- 
quinoIinyl)-4-aminophenylacetic acid. This diamine was then reacted with formic acid using the method of 
Example 136 to provide l-(4-carboxymethylphenyI)-1H-imidazo[4,5-c]quinoline. Recrystallization firom 
methanol provided solid of m.p. 236-240' C. Analysis: Calculated for CisHtsNaOa: %C, 71.3; %H, 4.3; %N, 
13.9; Found; %C, 70.8; %H, 4.3; %N, 13.7. 


Example 144 

A mixture of 4.5 g (0.020 mole) of 3-amino-6-methyl-4-(methylamino)quinoline hydrochloride (from 
Example 32). 3.8g (0.050 mole) of glycollc add and 75 ml of 4N hydrochloric acid was heated at its reflux 
temperature for two hours. The solution was cooled, and 50% aqueous sodium hydroxide was then added 
to make the solution slightly basic. The precipitate was separated by filtration and washed with water. The 
solid was redissolved in dilute hydrochloric acid and reprecipitated with ammonium hydroxide to provide 
1,8-dimethyl-2-hydroxymethyl-1H-imida20l4.5-c]quinoline hydrochloride hydrate. Analysis: Calculated for 
Ci3H,3N3O»HCI«H20: %C. 55.4; %H. 5.7; %N. 14.9: Found: %C, 55.2; %H, 5.6; %N. 15.5. 


Example 145 

A mixture of 4.5g (0.0201 mole) of 3-amino-6-methyl-4-(methylamino)quinoline hydrochloride (from 
Example 32), 9.1 g (0.080 mole) of trifiuoroacetic acid and 100 ml of 4N hydrochloric acid was heated at its 
reflux temperature for three hours. The solution was cooled and basifled with ammonium hydroxide. The 
precipitate was separated by filtration and washed with water. Recrystallization from isopropanol provided 
1.8-dimethyl-2-trifluoromethyl-1H-imlda20[4.5-cIquinoline, m.p. 220-223* C. Analysis: Calculated for 
CiaHioFsNa: %C, 58.9; %H. 3.8; %N. 15.8; Found: %C, 58.6; %H, 3.7; %N, 16.2. 


Example 146 

Using the method of Example 145, 3,4-diaminoquinoline (from Exampi 38) was reacted with 
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trifluoroacetic add to provid 2-trifluoromethyl-1H-imida20t4,5-clquinoline. m.p, 252-254* C. Analysts: Cal- 
culated for C11H6F3N3: %C, 55.7; %H. 2.5; %N. 17.7; Found: %C. 55.3; %H. 2.3; %N. 18.2. 


5 Example 147 

To a solution of 6.6g (0.041 mole) of 3,4-dlaminoquinollne (from Example 39), 2.0 ml of glacial acetic 
acid. 35 cc of ethanol and 35 ml of water was added 9.3g (0.045 mole) of N-carbomethoxy-S- 
methylisothiourea, and the mixture was heated at Its reflux temperature for two hours. Evaporation provided 
70 a residue which was suspended in ethanol, separated by filtration and washed with water. RecrystalUzation 
from ethanol provided methyl 1H-{mida2o[4,5-c]qulnoiln-2-carbamate hydrate, m.p. >250*C. Analysis: 
Calculated for Ci2HioN402*0.75H2o: %C. 56.4; %H, 4.5; %N, 21,9; Found: %C, 56.1: %H, 4.4; %N. 22.4. 


IS Example 148 

A mixture of 5.8 g (0.026 mole) of 3-amino-6-methyl-4-(methylamino)qulnoiine (the hydrochloride salt of 
which having been obtained in Example 32), 4.1 g (0.040 mole) of 4-aminobutyric acid and 100 ml of 4N 
hydrochloric acid was heated at its reflux temperature for about 65 hours. The solution was cooled and 
20 diluted to 500 ml total volume with isopropanoL The precipitate was separated by filtration, and then 
recrystailized from aqueous isopropanol to provide yellow crystals of 2-(3-amlnopropyl)-1.8-dimethyMH- 
imidazo[4,5-c]quinoline dihydrochloride, m.p. >300*C. Analysis: Calculated for CisHi8N4«2HCI: %C, 55.0; 
%H, 6.2; %N, 17.1; Found: %C. 54.3; %H, 6.2: %N. 17.1. 

25 

Example 149 

Using the method of Example 148, 3.4-diaminoquinoIine (from Example 39) was reacted^ with glacial 
acetic acid to provide 2-methyl-1H"lmidazo[4,5-c]qulnollne as a white solid, crude m.p. 119-123* C. 

30 

Example 150 

Using the method of Example 148, 3-amino-4-(methylamino)quinoline (the hydrochloride salt of which 
35 having been obtained In Exmple 27) was reacted with Isobutyrlc acid to provide 2-isopropyl-1-methyl-1H- 
imidazo[4,5-c]quinoline. The cmde product ws dissolved in ethyl acetate and an excess of concentrated 
hydrochloric acid was added. The precipitate was separated by filtration and recrys^ilized from ethanol to 
provide 2-lsopropyl-1-methyMH-lmidazo[4,5-c]qjulnoline hydrochloride, m.p. 260-263 *C. This salt was sus- 
pended In water and the mixture was baslfled (pH 8-10) with 50% aqueous sodium hydroxide. The solid 
40 was separated by filtration, washed with water and recrystailized from hexane to provide the free base as 
the hydrate, m.p. 76-81* C. Analysis: Calculated for Ct*HisN3«0.25H2O: %C, 73.2; %H. 6.8; %N, 18.3; 
Found: %C. 73.0 %H, 7.0; %N. 18,4, 


45 Example 151 

Using the method of Example 74. 1.4-dimethyl-8-fluoro-1H-lmidazol4.5-c]qulnoIlne (from Example 141) 

was reacted with hydrogen peroxide to provide 1,4-dimethyI-8-fluoro-1H-imldazo[4.5-cJquinoIin-5-oxide, m.p. 
245-248' C. Analysis: Calculated for CiaHioFNaO: %C. 62,3; %H. 4.4; %N. 18.2; Found: %C, 62.7; %H. 
50 4.3; %N, 18.3. 


Example 152 

55 A mixture of 2.0g (0.0068 mole) of 1-benzyl-4-chloro-lH-imidazoI4,5-c]quinoline (from Example 100) 
and 25 ml of morphoiine was heated at its reflux temperature for one hour. Th solution was evaporated, 
and 30 ml of water was added to the residue. The solid which did not dissolve was separated by filtration, 
washed with water and recrystailized from ethanol. The product obtained was 1-benzyl-4-(4-morpholino)-1H- 
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imldazo-[4.5-c]quinoIine hydrate, m.p. 160-162* C. Analysis: Calculated for C2iH2oN40«0.25H20: %C. 72.3; 
%H. 5.9; %N. 16.1; Found: %€. 72.1; %H. 5.8; %N, 16.0. 

Using the general method exemplified In Example 152. and starting with morpholine and the indicated 
intermediate of Formula IX. compounds of the invention of Formula X shown in Table VI were prepared. 

TABLE VI 


Ex. 
No. 

Intermediate of Formula 
IX (Example No.) 

Product of Formula X (melting point in * C) 

153 
154 

115 
103 

1-methyl-4-(4-morpholino)-1 H-imida20-[4,5-c]quinollne (207-209) 
1 .8-dimethyl-4-(4-morpholino)-1 H-imidazo[4,5-c]quinoline (250-256) 


Example 155 

A mixture of 40% aqueous methylamine (25 ml) and 5.0 g (0.0^ mole) of 4-chloro-1-methyl-1H- 
Imlda20[4.5-c]qulnoilne (from Example 115) was placed in a metal pressure reactor and heated at 112* C 
for about 16 hours. After cooling, the solid was separated by filtration, washed with water, dried and 
recrystailized from ethanol to provide N.1-dimethyi-1H-imidazo[4.5-c]quinolin-4-amlne. m.p. 216-218*0. 
Analysis: Calculated for CiaHuNi: %C. 67.9; %H, 5.7; %N, 26.4; Found: %C. 67.9; %H, 5.6; %N. 26.4. 

Using the method of Example 155, the following compounds of Examples 156 and 157 were prepared: 


Example 156 

N,N,1-trim6thyi-1H-imldazo[4.5-c]quinolln-4-amlne (m.p. 162-164* C) 


Example 157 

1-(2.3-dihydroxypropyl)-N-methyl-1H-lmidazo(4,5-clqulnolin-4-amine (m.p. 201-203* C). 


Example 158 

A mixture of 3.6 g (0.0116 mole) of 4-chloro-1-(4-methoxyphenyl)-1H-imidazo[4.5-c]qulnoline (from 
Example 110), 25.1g (0.116 mole mole) of 25% sodium methoxide in methanol and 50 ml of methanol was 
heated its reflux temperature for one hour. Evaporation provided a residue which was diluted with 75 ml of 
water. The precipitate was separated by filtration, washed with water and recrystailized from ethanol to 
provide 4-methoxy-1-(4-methoxyphenyl)-1H-lmlda2o[4.5-c]quinollne, m.p. 180-182* C. Analysis: Calculated 
for CtaHisNaOa: %C. 70.8; %H, 5.0; %N. 13.8; Found: %C. 70.6; %H, 5.0; %N. 13.9. 


Example 159 

Using the method of Example 158, 4-chloro-1-methyl-1H-imldazo[4.5-c]qu!noline (from Example 115) 
was reacted with sodium methoxide to provide 4-methoxy-l-methyl-lH-imidazo[4,5-cJqulnoline. melting 
point after recrystallizatlon from ethyl acetate 160-162* C. Analysis: Calculated for C12H11N3O: %C, 67.6; 
%H. 5.2; %N, 19.7; Found: %C. 67.3; %H. 5.0; %N. 19.8. 


Example 160 

Using the method of Example 158. 4-chloro-1-(2,3-dihydroxypropyl)-1H-lmida20[4,5-clqulnollne (from 
Example 125, Part D) was reacted with sodium methoxide to provide 1-(2.3-dihydroxypropyl)-4-m0thoxy-1H- 
Imida20[4.5-clquinoline. m.p. 214-216* C after recrystallization from isopropanoL Analysis: Calculated for 
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CuHisNaOa: %C. 61.5: %H, 5.5; %N. 15,4; Found: %C. 61.3; %H. 5.5; %N, 15.4. 


Example 161 

5 

To a mixture of 2475g (0.1145 mole) of 25% sodium methoxide in methanol and 100 ml of ethanol was 
added 8.5g (0.1374 mole) of ethanethlol. followed by the addition of 5.0g (0.0229 mole) of 4-chloro-1- 
methyl-1H-imidazo[4.5-c]quinoline (from Example 115). The mixture was heated at its reflux temperature for 
one hour, and was then evaporated. Water was added to the residue and the solid obtained was separated 
10 by filtration and washed with water. Recrystaliization from ethyl acetate provided yellow crystals of 4- 
ethylthlo-1-methyl-1H-imldazo[4,&K:]quinoline, m.p. 112-115*0. Analysis: Calculated for Cisi^iaNaS: %C, 
64.2; %H. 5.4: %N, 17.3; Found: %C, 64.4; %H, 5.3; %N, 17.6. 


16 Example 162 

Using the general procedure of Example 161. and substituting thiophenol for ethanethlol, 4-chloro-1- 
metiiyl-1 H-imida2o[4,5-c]quinoiine (from Example 115) was converted to 1-methyl-4-phenylthio-1H-imidazo- 
[4.5-c]quinoiine. m.p. 213-215*0 after recrystaliization from ethyl acetate. Analysis: Oalculated for 
20 O17H13N3S: %0, 70.1; %H. 4.5: %N, 14.4; Found; %C, 69.8; %H. 4.3; %N. 14.7. 


Example 163 

25 To a solution of 4.4g (0.071 mole) of 1-isobutyl-2-mercapto-1H-imidazo[4.5-c]quinofine (from Example 
165. Part B below) in 45 ml of methanol and was added 4.1 g (0.0188) of 25% sodium methoxide in 
metiianol. tiien 2.4g (0.0188 mole) of benzyl chloride. The solution was heated at reflux for 0.5 hour, then 
evaporated. Water was added to tiie residue, and tiie mixture was extracted witii dichloromethane. The 
extracts were dried over sodium chloride, and ttien evaporated. The residue was dissolved in diethyl ether, 

30 and the solution was saturated witii hydrogen chloride. The precipitate was separated by filtration, washed 
witii etiier and recrystallized from a mixture of etiianol and dietiiyl ether to provide 2-benzyithio^1-isobutyl- 
1HHmldazo[4.5-c]quinoline hydrochloride, m.p. 205-207*0. Analysis: Oalculated for 02iH2iN3S«H(5l: %0, 
65.7: %H. 5.8; %N. 10.9; Found: %0. 65.4; %H, 5.6; %N, 10.9. 

35 

Example 164 

Using ttie metiiod of Example 163. 2-mercapto-1-metiiyl-1H-imida20[4.5-c]quinollne (from Example 166 
below) was reacted with benzyl chloride to provide 2-benzylthlo-1-metiiyl-1H-lmidazo[4.5-c]quinoIine. Re- 
40 crystallization first from isopropanol then from ethanol provided solid product, m.p. 160-163*0. Analysis: 
Calculated for OisHisNaS: %0, 70.8; %H. 5.0; %N. 13.8. Found: %0, 70.3; %H, 4.7; %N, 13.7. 


Example 165 

45 

Part A 

To a solution of 15.0g (0.0612 mole) of 4-lsobuty{amino-3-nitroquinoline (from Example 1) In ethanol 
50 was added about 0.5g of 5% platinum on charcoal, and the mixture was hydrogenated on a Pan* apparatus 
at about 20* C. The mixture was filtered to provide a solution of 3-amino-4-^sobutylamino)qulnollne. 


Parte 

55 

To ttie solution from Part A was added first 10 ml of carbon disulfide, and th n 4.6g (0.07 mole) of 85% 
potassium hydroxide. The solution was heated on a steam bath for two hours, and was evaporated to near 
dryness. The residue was dissolved in water, the solution acidified to pH 5 to 6 witii glacial acetic acid and 
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the precipitate separated by filtration and washed with water. Recrystallization from ethanol provided yellow 
1-lsobutyl-2-mercapto-1H-lmldazo[4.5-c]quinoline. m.p- >300'C. Analysis: Calculated for Ci^HisNaS: %C, 
85.3; %H. 5.9; %N. 16.3: Found: %C. 64.8; %H. 5.7; %N, 16.3. 


Example 166 

Using the method of Example 165, 4-methylamino-3-nitroqulnoline (from Example 2) was converted to 
2-mercapto-1 -methyl-1 H-imldazo(4,5-clquinoline. 

70 

Example 167 


75 Part A 

Using the method of Example 49, 3-amlno-4-(ben2ylamlno)quinoline (from Example 128, Part B). was 
reacted with triethyl orthoacetate and acetic acid to provide 1-benzyl-2-methyl-1H-imida20[4.5-cIquinoline 
hydrate, m.p. 146-147'C. Analysis: Calculated for Ci8Hi5N3«2.25H20: %C, 68.9; %H. 6.3, %N. 13.4; 
20 Found: %C, 692; %H, 6.0; %N 13.4. 


Parte 

Using the method of Example 74. 1-benzyl-2-methyMH-lmldazo[4,5^]qulnollne was converted to 1- 
ben2yi-2-methyl-1H-imidazo[4.5-c]quinolln-5-oxide hydrate, m.p. 193-196' C. Analysis: Calculated for 
Ci8Hi3N30»2.25H20: %C, 65.6; %H. 6.0; %N, 12.7; Found: %C. 65.4; %H. 5.7; %N, 12,5. 


30 Example 168 

To a solution of 5.7 g (0.30 mole) of 3-hydroxy-4-nitroquinollne in 50 mi of N.N-dimethylformamide was 
added 9.3 g (0.60 mole) of phosphorus oxychloride. The solution was heated on a steam bath for 5 minutes,' 
then poured with stirring into 200 ml of 40% aqueous methylamine. The mixture was heated on a steam 
35 bath for fifteen minutes, then diluted with 200 ml of water. The solid was separated by filtation, then 
dissolved in dilute hydrochloric acid. The solution was filtered and the filtrate was basified with ammonium 
hydroxide. The solid precipitate was separated by filtration, washed with water and dried to provide yellow 
solid 4-methyiamlno-3-nitroquinoline. m.p. 167-1 71" C. 

40 

Example 169 

To a solution of 4.8 g (0.0311 mole) of phosphoms oxychloride In 20 ml of N,N-dlmethylfomiamide was 
added, in small portions, 5.0 g (0.207 mole) of 1-l5obutyl-1H-imidazo[4,5-c]quinoline-5-oxide. The solution 

45 was stin-ed for 15 minutes at 20* C, then heated on a steam bath for 15 minutes. The solution was cooled to 
20*0, then poured into stirred ice. The solution was basified to pH 8 with concentrated ammonium 
hydroxide. The yellow solid precipitate was separated by fiitratlon. washed sequentially with water and 
diethyl ether, and dried to provide 4-chloro-1-isobutyl-1H-lmldazo[4.5-cIquinollne hydrate, m.p. 103-107* C. 
Recrystallization twice from ethyl acetate with drying provided 4-chloro-l-lsobutyl-1H-imidazo[4.5-c]- 

50 quinollne. m.p. 135-137* C. Analysis: Calculated for CuHi^CINa: %C. 64.7; %C. 84.7; %H, 5.4; %N. 16.2; 
Found: %C, 64:6; %H. 5.5; %N. 16.1. 


Example 170 

Using the method of Example 49, 3-amino-4-t2-{phenyl)ethyIamino]qulnoline (from Example 131, Part 
8) was reacted with triethyl orthoacetate and acetic acid to provide 2-methyl-l-[2-(phenyl)ethylh1H-imidazo- 
[4,&*c]quinoline. 
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Example 171 

Using the method of Example 158. 4-chloro-1-isobutyl-1H-imida2o[4.5-c]quinoline (from ExampI 97) 
was reacted with sodium methoxide to provide 1-lsobutyl-4-methoxy-1H-lmida20(4,5-c]quinollne, melting 
5 point 111-114*0 after sequential recrystallizations from aqueous ethanol and diethyl ether. Analysis: 
Calculated for C15H17N3O: %C, 70.6; %H. 6.7; %N. 16.5; Found: %C, 70.6; %H. 6.7; %N. 16.5. 


Example 172 

Using the method of Example 134. 1-lsobutyl-1H-imidazo[4.5-cIquinolln-5-oxlde (from Example 74) was 
reacted with acetic anhydride to provide 4-hydroxy-1-isobutyl-1H-lmldazo[4.5*c]qulnollne. m.p. >300*C 
after recrystallization from N.N-dimethyifonmamide. Analysis: Calculated for CuHisNaO: %C. 69.7; %H. 6.3; 
%N. 17.4; R)und: %C, 69.8; %H. 6.4; %N, 17.6. 


Example 173 


20 Part A 

Using the method of Example 26, 4-(4-chlorobenzylamino)«3-nltroquinoIine (from Example 23) was 
reduced to provide 3-amino-4-(4<hlorobenzylamlno)quinoline. 

25 

Parts 

The product from Part A was reacted with triethyl brthoacetate and acetic acid using the method of 
Example 49 to provide 1-(4-chlorobenzyl)-2MTiethyi-lH-imidazo[4,5-c]qulnoline. m.p. 183-185*0. 

Example 174 

Using the general method exemplified In Example 152. 4-chloro-1-methyl-1H-imldazo[4,5-c]qulnoilne 
35 (from Example 115) was reacted with n-butylamine to provide N-butyl-1-methyl-1H-lmidazot4,5-c]quinolln-4- 
amlne. m.p. 98-1 00 * C. 


Example 175. Preparation of a Compound of Formula II 

40 

A mixture of 4.0 g (0.0154 mole) of 4-chloro-l-isobutyl-1H-imidazo[4.5-c]quinoline (from Example 97) 
and 25 cc of concentrated ammonium hydroxide was placed In a metal bomb and heated at 150*0 for 
about 16 hours. After cooling the solid was separated by fiitratlon. washed with water and recrystaliized 
from ethanol to provide white crystals of 1-isobutyl-1H-lmida20[4.5-c]quinolin-4-amine, m.p. 288-291*0. 
45 Recrystallization from N.N-dimethylformamlde is preferred. Analysis: Calculated for OuHisNi: %0> 70.0; 
%H. 6.7; %H. 23.3; Found: %C. 69.3; %H. 6.6; %N, 23.2. 


Example 176. Alternative Preparation of a Compound of Formula II 

50 

A mixture of 2.0 g (0.00863 mole) of 4-chloro-1,2-dimethyl-1tH-imidazo[4,5-c]quinoline (from Example 
98) and 30 ml of 15% ammonia in methanol was heated in a steel bomb for 18 hours at 155* 0. The bomb 
was cooled, and the solid was separated by filtration, washed with ethanol and recrystaliized from ethanol to 
provide white needles of 1 ,2-dlmethyl-1 H-lmidazo[4.5-c]quinolin-4-aminei m.p. 288-290* C. Analysis: Cal- 
55 culated for CiaHiaN*: %C, 67.9; %H, 5.7; %N. 26.4; Found: %C, 67.6; %H, 5.4; %N, 26.3. 

Using the general method exemplified in Examples 175 and 176 compounds of the invention of Formula 
II shown in Table VII w r prepared. 
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No. 

177 

10 


Intermediate 
Formula XI 
(Example No>) 
103 


Table VII 
Product of 

Formula II (m,p> in *C) 
l,8*-dimethyl-lH<-imidazoC4,5-c]- 
quinolin*-4-amine ( 305-^309 ) 


178 


75 


125, 
Part D 


1- { 2 / 3-dihydroxypropyl ) -IH- 
im i da z o C 4 f 5 -c ] qui nol in-4-amine 
(228-230) 


179 


20 


104 


1 , 2 / 8-tr ime thyl-lH-imlda2o[4 , 5- 
c]quinolin-4--amine (>250) 


180 


25 


106 


l-isobutyl-8-methyl-lH-lmldazo^ 
[4/ 5*G]quinolin*4-amlne hydrate 
(206-208) 


181 


30 


115 


l-methyl-lH-iraidazoC4i5-c]quinolin- 
4-.amine (270-272) 


182 


35 


109 


l-phenyl-lH-imidazo[4/5-c]quinolin- 
4-affline (278«280) 


183 


40 


110 


1- ( 4-me thoxypheny 1 ) -lH->imldazoC4 # 5- 
c]quinolin-4-affline ( 286-288 ) 


45 


50 


55 
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70 


75 


184 112 l-(4-methoxyphenyl)-2-methyl-lH- 

iinid4Zo[4f 5-c]qulnolin->4*asilne 
(263-265) 

185 111 l-(4-fluorophenyl)-2-methyl-lH- 

imidazoC4i 5--c]qulnolln-4-amine 
(296-299) 

113 1- ( 4-f luorophenyl )-lH-iraiaazo- 


186 


35 


C4#5-c]qulnolin-4-amine 
(290-293) 


20 187 99 8-chloro-l/2-dimethyl-lH-iniida20- 

C 4 , 5-c] quinolin-4-aniine 
(283-286) 

25 

188 108 7-chloro-l-isobutyl-lH-iinida20- 

[4#5-G]quinolin-4-amine hydrate 
(211-214) 

30 

189 117 l-isobutyl-2-methyl-lH-imida20- 

[ 4 f 5-c ] quinol in-4-amine 
(200-202) 

190 118 1, 2-dimethyl-8-f luoro-lH-i^lidazo- 
C4,5-c]quinolin-4-alnine hydrate 
(262-264) 


40 


^ Example 191 

A mixture of 1.3 g (0.0037 mole) of 1-{2-benzoytoxyethyl)-4-chloro-1H-lmlda2ot4,5-c]quinoline (from 
Example 121) in 60 ml of methanol was saturated wltti about 10g of ammonia gas. The mixture was heated 
at 150* C in a steel bomb for ten hours. The mixture was evaporated, and the residue was slurried in diethyl 
^ ether and filtered. The solid obtained was slurried in methanolic hydrochloric acid to provide off-white solid 
1-(2-hydroxyethyl)- 1 H-fmfdazo[4.5-c}quino[in-4-amine hydrochloride hydrate, m.p. >250*C. Analysis: Cal- 
culated for Ci2Hi2N40«HCW,225H20: %C. 50.2; %H. 5,4; %N, 19.5; Found: %C. 50.2; %H. 5.2; %N. 
19.1. 


Example 192 

Using the method of Example 176, 1-benzyl-4-chIoro-1H-imidazo[4,5-c]quinoline (from Example 100) 
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was reacted with ammonia to provide white soiid 1-l>en2yl-1H-imida2o[4,5-clquinolin-4-amine after recrystal- 
lization from N,N-dimethylformamide. m.p. 257-259 'C. Analysis: Calculated for CiyHuN*: %C, 74.4; %H. 
5.1; %N. 20.4; Found: %C. 74.3: %H. 5.4; %N, 20.5. 

Example 193 

Using the method of Example 176, 4-chioro-1-cycfohexylmethyl-1H-imidazo[4,5-c]quinollne (from Exam- 
ple 101) was aminated to provide solid 1-cyclohexylmethyl-1H'imidazo[4,5-c]quinolin-4-amine hydrate. 
TO Analysis: Calculated for Ci7H2oN4*H20: %C, 68.4; %H. 7.4; %N. 18.8; Found: %C, 68.2; %H, 7.4; %N. 
18.5. 


Example 194 

Using the method of Example 176. 1-benzyl-4-chloro-2-methyl-1H-lmldazo[4,5-c]qulnoline (from Exam- 
ple 116) was aminated to provide 1-benzyl-2-methyI-1H-imlda20[4,5-clqulnolln-4-amlne, m.p. 279-282 *C 
after recrystalllzatlon from N.N-dimethylformamide. Analysis: Calculated for CuHisNi: %C. 75.0; %H, 5.6; 
%N. 19.4; Found; %C. 74.6; %H. 5.5; %N. 19.5. 


Example 195 

A mixture of 4.0 g (0.016 mole) of 4-chloro-1-(2-hydroxyethyl)-1H-imida2o[4,5-clquinollne (from Example 
25 122) and 30 ml of 10% ammonia in methanol was heated In a steel bomb for 12 hours at 150'C. The 
resulting solid was separated from the cooled mixture by filtration, and was washed sequentially with water 
and methanol. The air-dried solid was recrystalllzed from N.N-dimethylformamide to provide white solid 1- 
(2-hydroxyethyl)-1H-imlda20l4.5-c]quinolin-4-amine, m.p. 260-262* C. Analysis: Calculated fbr Ci2Hi2N40: 
%C, 63.1; %K 5.3; %N, 24.5; Found: %C. 63.0; %H. 5.2; %N, 24.3. 

30 

Example 196 Alternative Preparation of a Compound of Formula II 

A mixture of 6.0 g (0.023 mole) of 4-chloro-l-lsobutyl-1H-imidazo[4,5-clquinoline (from Example 97) and 
35 30 ml of 20% ammonia in methanol was heated in a steel bomb fbr 18 hours at 150* C. The bomb was 
cooled, and the solid was separated by filtration, washed witti methanol and recrystallized from N.N- 
dimethylfonnamide to provide 1-isobutyl-1H-lmidazot4.5-clquinolin-4-amine, m.p. 292-294* C. Analysis: Cal- 
culated for CuHisN*: %C, 70.0; %H. 6.7; %N, 23.3; Found: %C. 69.9; %H, 6.7; %N. 23.6. 

40 

Example 197 


Step (1) 

46 

To a solution of 22.5 g (D.0823 mole) of 4-(n-hexyl)amlno-3-nitroqulnollne in 300 ml of toluene was 
added about l.O g of 5% platinum on charcoal and the mixture was hydrogenated on a Paar apparatus for 
1.5 hours. RItratlon followed by evaporation in vacuo provided a residue of 3-amino-4-(n-hexyl)- 
aminoquinoline as an orange solid. Thin layer chromatographic analysis of the product on silica gel, eluting 
50 with methanol, showed one spot at R|=0.73 and a trace at Rf =0.35. 


Step (2) 

Th crude reaction product obtained by the method of Step (1) above from 22.5 g of 4-(n-hexyl)amino- 
3-nitroqulnoline was mixed with 17.1 (0.1152 mole) of triethyl orthoformate and the mixture was heated at 
130* C. for 2.5 hours. Evaporation provided a residue which was analyzed by thin layer chromatography on 
a silica g I plate, eluting with methanol. One spot was detected at Rf=0.8. A small sample of the residue 
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was recrystaillzecl once from diethyl ether to provide solid 1-(n-hexyl)-1H-lmldazo[4,5-c]qulnollne. m.p. 75- 
77'C. Analysis: Calculated for Ci6Hi9N3:%C. 75.85; %H. 7.55; %N. 16.6; Found:%C, 75.7; %H. 7.7; %N, 
16.7 

6 

Step (3) 

The catde reaction product from Step (2) above was diluted with 125 ml of glacial acetic acid and 14.0 
g (0.1235 mole) of 30% hydrogen peroxide, and the mixture was heated at a bath temperature of 70* C for 
22 hours. The glacial acetic acid was removed by adding heptane and by then effecting an azeotropic 
distillation. The residue was diluted and neutralized with saturated sodium bicarbonate solution. The solid 
obtained was separated by filtration, washed witii water, slurried In diethyl ether, separated by filtration and 
dried. Recrystalllzation from etiiyl acetate provided 11.8 g of solid 1-(n-hexyl)-1H-imidazo[4,5-c]quinolln-6- 
oxide, m.p. 153-158*0. 


Step (4) 

To a mixture of 6.1 mi (0.0657 mole) of phosphorus oxychloride and 80 mi of N.N-dimethyiformamlde 
was added gradually, witii cooling to 10-20*0, 11.8 g (0.0438 mole) of 1-(n-hexyl)-1H-imidazo[1,5-ch 
quinolin-5-oxide. The solution was allowed to stand at 20*0 for 15 minutes, and was then heated on a 
steam bath for 30 minutes. The solution was cooled and poured over ice with stim'ng. To the mixture was 
added concentrated ammonium hydroxide to adjust ttie pH to 8 to 9. The solid was separated by filtration, 
washed sequentially witii water and dietiiyl ether, and dried. Recrystaiiization of a small portion of product 
from 1:1 ethyl ac6tate:hexane provided white solid 4*chioro-1-(n-hexyl)-1H-imidazo[4,5<]qulnoline, m.p. 
106-108*0. Analysis: Oalculated for OisHisOINa; %C 66.8; %H, 6.3; %N. 14.6; Found %C. 66.8; %H. 6.1; 
%N. 14.4. 


30 Step (5) 

A mixture of 8.9 g (0.0308 mole) of 4-chloro-1-(n-hexyl)-1H-imidazo[4,5-cIquinoline and 75 ml of 20% 
ammonia in methanol was placed in a metaf bomb and heated at 150*0 for about 8 hours. After cooling, 
tiie solid was separated by filtration, washed witii metiianot and recrystallized from etiianol. The product 
35 was white solid 1-(n4iexyl)-1l-l-imidazo[4,5-c]quinoiln-4-amine, m.p. 189-191*0. Analysis: Oalculated for 
CisHaol^; %0. 71.6; %H. 7.5; %N, 20.9; Found: %0, 71,4; %H. 7.4; %N. 21.0. 

Using the metiiod of Example 1 and/or 2, and starting witii the indicated substituted quinolines and 
primary amines, tiie following compounds of Fonmula V were prepared (Table Vlil) 
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Example 203 

5 Using the method of Example 197. Step (1), 6,7-climethoxy-4-isobutylamino-3-nitroquinoiine was re- 
duced to 3-amino-6.7-dimethoxy-4-isobutylaminoqulnoline. m.p. 159-161 * C. 

Using the method of Example 197, Step (1), various intermediates of Formula V were reduced to 
provide 3-aminoquinoiines of Formula VI. These Intermediates of Formula VI (usually crude) were cyciized 
using the method of Example 197. Step (Z), to provide the intermediates of Formula VII shown in Table DC 
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Using the method of Example 197, step (3). intermediate compounds of Formuia VIII shown In TabI X 
were prepared. 

TABLE X 


Ex. 

Intermediate of Formula 

intermediate of Fomnula VIII (m.p. In * C) 

No. 

VII (Example No.) 


213 

204 

1 -(4-chlorobenzyl)-2-m6thyl-1 H-imida2o[4,5-c]qulnoiin-5-oxide 



(251-253) 

214 

67 

1 -(n-buty i)-1 H-imidazo[4,5-c]quinoiln-5-oxlde (1 61 -1 63) 

215 

205 

1 -(n-hexyi)-2-methyl-1 H-lmidazo[4,5-c]qulnoiin-5-oxide (1 38-148 



crude) 

216 

206 

2-isobutyl-1;methyl-1 H-lmldazo[4,5-c]qulnolin-5-oxide (202-204) 

217 

207 

1 -(n-octyi)-1 H-imidazo[4,5-c]quinolln-5-oxide (86-90) 

218 

208 

1 ,2-d!isobutyl-1 H-imidazo[4,5-c]quinol!n<^xide (1 53-1 56) 

219 

209 

2-isobutyl-1 -[2-(phenyl)ethyl]-1 H-imida2o[4.5-c]quinolin-5-oxide 



(158-160) 

220 

210 

1-[1-(phenyi)ethyl]-1H-imidazo[4,5-c]quinoiin-5-oxide (not taken). 



yellow solid, satisfactory elemental analysis 

221 

211 

1-(1 .3<lim8thylbutyi)-1 H-imida20(4,5-c]quinoIin-5-oxide (not 



taicen). light orange solid 

222 

212 

7,8-dimethoxy-1 -isobutyl-1 H-imidazo[4.5-c]quinolin-5-oxide (not 



taken) 


Using the method of Example 197. Step (4), intermediate compounds of Fonnuta iX shown in Table XI 
were prepared. 

TABLE XI 


Ex. 

Intermediate of Formuia 

tntemiediate of Formula IX (m.p. in * C) 

No. 

VIII (Example No.) 


223 

91 

4-chloro-2-methyl-1 •[2-(phenyl)ethylh1 H-imidazot4.5-c]quinollne 



(138-140) 

224 

213 

1 -(4-chloroben2yl)-4-chlCMro-2-methyl-1 H-lmlda20[4,5-c]quinoline 



(240-242) 

225 

214 

1-(n-butyl)-4-chloro-1H-lmlda2o[4,5-c]qulnoline (122-124) 

226 

215 

4-chloro-1-(n-hexyl)-2-methyl-1 H-imida20l4,5-c]c|uinoline (1 1 9-121) 

227 

216 

4-chloro-2-isobuty 1-1 -methyt-1 H-imldazo[4.5-c]quinoiine (1 58-1 60) 

228 

217 

4-chioro-1-(n-octyl)-1 H-lmidazo[4,5-c]quinoline (86-90) 

229 

218 

4-chloro-1 .2-dilsobutyl-1 H-lmldazo(4.5-cIquinollne (1 37-139) 

230 

219 

4-chloro-2-isobutyl-1 -[2-(phenyl)ethy 11-1 H-imidazo[4,5-c]quinoilne 



(151-153) 

231 

220 

4-chloro-1-t1-(phenyl)ethyl]-1H-imidazo[4,5-c]qulnoline (not taken). 



white solid, satisfactory elemental analysis 

232 

211 

4-chloro-1 -(1 ,3-dimethylbutyl)-1 H-imida2o[4,5-c]quinoline (111-114) 

233 

212 

4-chloro-7,8-dlmethoxy-1 -isobuty 1-1 H-lmida20[4,5-c]quinoIine 



(185-188) 


Using the general method exemplified in Example 197, Step (5). compounds of the invention of i=dnnnuia 
II shown in Table XII were prepared. 
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Example 246 

5 To a solution of 3.5 g (0.0116 mole) of 2-methyH-[2-{phenyl)ethyl]-1H-imidazo[4,5-c]quinolln-4-amin0 In 
30 ml of ethanol was added 1.2 g (0.0127 mole) of methanesulfonic acid. The mixture was heated on a 
steam bath for 30 minutes, the ethanol was removed by evaporation in vacuo and the residue was 
recrystallized from ethanol. the product was white solid 2-methyl-1-[2-(phenyl)ethyl]-1H-imida20[4,5-ch 
qulnolin-4-amine methanesuifonate, m.p. 287-289 'C, Analysis: Calculated for CisHisNi^CHaSOaH: %C, 

10 60.3; %H. 5.6; %N, 14.1; Found: %C. 60.1; %H. 5.3; %N. 14.0. 

Additional salts of the Invention prepared by reaction of tiie amine with acids in etiianol as described 
above were: 

1-isobutyi-1H-imida2o[4,5-c]quinoiin-4-amine hydrochloride, m.p. >300*C. 
'1 -Isobutyl-I H-lmida2o[4,5-c]qulnolin-4-amine nitrate salt. m.p. 260-262 ' C (dec.) 
75 1 -Isobutyl-l H-imida20[4.5-c]quinoIln-4-amine methanesuifonate hydrate, m.p. 203-205 * C. 
1-n-hexyl-1H-lmlda2ot4,5-c]quinolln-4-amlne hydrochloride. m.p. 288-291 " C. 
1,2-diisobutyl-1H-imidazo[4.5-c]quinoline-4-amlne hydrochloride hydrate. 


20 Example 247 

To 70 ml of acetic anhydride was added 13.0 g (0.0539 mole) of 1-isobutyl-1H-imidazo[4.5-c]quinolin-5- 
oxide. The solution was heated on a steam batii for 10 minutes, tiien allowed to cool. The precipitate was 
separated by filtration, washed witti ethanol. and dried. Recrystalllzation from N.N-dimetiiylfomnamide 
26 provided 4-hydroxy-1-lsobutyl-1H-imida2o[4.5-c]quinoline, m.p. >300*C. Analysis: Calculated for 
Ci^Hisl^sO: %C, 69.7; %H. 8.3; %N. 17.4; Found: %C. 69.8; %H. 6.4; %N. 17.6. 


Example 248 

30 

To a mixture of 0.5 g (0.0021 mole) of 1-isobutyl-1H-imidazo[4,5"C]quinolln-4-amine and 25 ml of 4N- 
hydrochloric acid was added 2.2 g (0.0315 mole) of sodium nitrite. The mixture was heated on a steam batii 
for 0.5 hour, and was then allowed to cool. Concentrated ammonium hydroxide was added to adjust tiie pH 
of the solution to 8 to 9. The precipitate was separated by filtration, washed with water and dried. 
36 Recrystalllzation from N.N-dimetiiylformamide provide white solid 1-lsobutyl-1H-imidazo[4.5-c]quinolin-4-ol, 
m.p. >300'C. The identity of tiie product as titat of Example 247 was confirmed by infrared spectral 
analysis and thin layer chromatography on silica gel. eluting witii methanol. Elemental analysis of ttie 
product was excellent for the assigned structure. 

40 

Example 249 


Step (A) 

45 

To 50.0 g (0.269 mole) of 4-hydroxy-3-nitroquinoiine In 300 ml of N,N-dimetiiylformamide in a 500 ml 
erienmeyer flask was added, gradually. 44.3 g (0.2892 mole) of phosphorus oxychloride. The resulting 
mixture was heated on a steam bath for about 15 minutes, and was then poured onto ice with stirring. After 
neutralization with saturated sodium bicarbonate solution, the resulting light-colored solid was separated by 

so filtration and washed sequentially witfi a saturated sodium blcart>onate solution and water. The solid was 
dissolved In methylene chloride and the solution obtained was dried over sodium chloride, filtered and 
transferred to a 2 1 erienmeyer flask. Trietiiylamine (159.6 g, 1.577 moles) was added at one time, followed 
by the slow addition of 21 .2 g (0.2892 mole) of Isobutylamine. After the Isobutylamlne had been added, tiie 
mixture was heated on a steam batfi for about 30 minutes. The methylene chloride was removed by rotary 

55 evaporation. Water was added to the residue obtained, and concentrated hydrochloric acid was subse- 
quentiy added to dissolve tiie residue. The solution was filtered, and tiie filtrate was brought to pH 8-9 witii 
concentrated ammonium hydroxide. The resulting yellow solid was filtered, washed witii water, and dried to 
provide 73.4 g of crude 4-isobutylamino-3-nitroquinoline, m.p. 114-118* C. The product was furttier purified 
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by recrystallization from efthanol. 


10 


Step (6) 


4.isobutylamitio-3-nitroqulnoline (31.5 g, 0.1284 moles) from Step (A) above, was dissolved in 300 ml of 
toluene, and 1 g of 5% platinum on carbon was added thereto. The resulting mixture was hydrogenated on 
a Parr apparatus for one and one-half hours. The mixture was then heated and filtered. Toluene was 
removed from the filtrate by rotary evaporation to provide 27.8 g of crude 3-amino-4-(isobutylamlne)- 
quinoline. Recrystallization twice from ethyl acetate^exane provided 18.8 g of purified product m^. 98- 
100- C. Analysis: Calculated for C13H17N3: %C. 72.5; %H. 8.0; %N. 19.5; Found: %C. 73.2; %H. 7.8; %N. 
19.7. 


IS Step (C) 

To 10.0 g (0.0464 mole) of 3-amino-4-(isobutylamlno)qulnoiine (from Step (B) above) was added 9.0 g 
(0.0604 mole) of triethyl orthofomiate. and the mixture was heated at 125-130 C for three hours. The 
mixture was then allowed to cool to room temperature, and 30 ml of glacial acetic acid and 7.9 g (0.0696 

20 mole) of 30% hydrogen peroxide solution were added thereto. The resulting mixture was heated at 68-70 C 
in an oil bath for about 24 hours. The glacial acetic add was removed by azetropic distillation using heptane 
as the co-solvent. Saturated sodium bicarbonate solution was added to the residue to bring it to neutrality. 
The beige solid which precipitated was filtered, washed with water, and dried to provide 10.0 g of crude 
product l-isobutyl-IH-imidazo [4.5-clquinolin.5-oxlde. This solid was slurried in a small amount of cold 

25 acetone, and was then separated by filtration, washed and dried to provide 6.2 g of purified product having 
a m.pi of 205-209* C. 


30 


35 


40 


Step (D) 

To 40 ml of cold N.N-dimethylformamide (10-20*C) was added slowly 5.9 g (0.0385 mole) of 
phosphorus oxychloride wiS swirling, the temperature of the mixture being maintained at 10-20 C. 1- 
lsobutyMmmidazo(4.5-c]qulnoiin-5-oxide (62 g; 0.0257 mole) from Step (C) above was added gradually 
with swiriing and cooling. After addition was complete, the solution was allowed to stand at room 
temperature for about 30 minutes with occasional swirling. The solution was then heated on a steam bath 
for thirty minutes. After allowing it to cool, the solution was poured onto ice with stinring. and the resulting 
mixture was brought to pH 8-9 witii concentrated ammonium hydroxide. The resulting off-whrte solid was 
filtered, washed with water, rinsed with ether, and dried to provide 6.0 g of crude 4K:hloro-1-l8obutyl-1H. 
imldazo[4.5-c]quinollne having a m.p. of 135-138* C. 

Step (E) 

A mixture of 6.0 g (0.0231 mole) of 4-chloro-1-isobutyI-1H-imidazo[4.5-c]quinoline from Step (D) above 
and 30 ml of 20% ammonia in methanol was heated in a steel bomb for about 8 hours at about 145 C. The 
bomb was allowed to stand ovemight at room tempeature. The bomb was then cooled in an ice bath, and 
the solid therein was filtered, washed with methanol, and dried. Recrystailization from N.N-dimethyifor- 
mamide provided 4,1 g of Msobutyl-1H-imidazo[4,5-c]qulnolln-4-amine. m.p. 288-291 C. 


so 


55 
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Claims 

1. A compound of the formula 


TO 



wherein each Rs Is Independently selected from the group consisting of alkyi of one to about four carbon 
atoms, alkoxy of one to about four carbon atoms and halogen, and n Is an Integer from 0 to 2, with the 
proviso that If n is 2. then said Ffe substituents together contain no more than 6 carbon atoms; Rs Is 
selected from the group consisting of hydroxyalkyi of one to about six carbon atoms and cyclohexylmethyl: 
and R? Is selected from the group consisting of alkyl of one to about four crbon atoms and hydrogen. 
2. A compound of the fomnula 



wherein each Rs is independently selected from the group consisting of alkyl or one to about four carbon 
atoms, alkoxy of one to about four carbon atoms and halogen, and n is an Integer from 0 to 2. with the 
proviso that if n Is 2, then said Rs substituents together contain no more than 6 carbon atoms; Rs Is 
30 selected from the group consisting of hydroxyalkyi of one to about six carbon atoms and cyclohexylmethyl; 
and Rr is selected from the group consisting of alkyl of one to about four carbon atoms and hydrogen. 
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